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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms and woodlands; in selecting 
sites for roads, ponds, buildings, and other 
structures; and in judging the suitability 
of tracts of land for farming, industry, or 
recreation. 


Locating Soils 


All the soils of Madison County are 
shown on the detailed map at the back 
of this publication. This map consists of 
many می‎ made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index to 
Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside, and a 
pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol. It shows the page 
where each kind of soil is described and 
the page for the capability unit and wood- 
land group in which the soil has been 
placed. 

Individual colored maps showing the 
relative suitability or degree of limita- 
tion of soils for many specific purposes can 
be developed by using the soil map and 


Cover picture: 


Madison County is known in Iowa as the 
“Covered Bridge County.” Alluvial land is near stream and 
bridge; Sloping stony land is on side slopes; and a Ladoga 

silt loam is on ridgetops behind the bridge. 


the information in the text. Translucent 
material can be used as an overlay over 
the soil map and colored to show soils that 
have the same limitation or suitability. 
For example, soils that have a slight limi- 
tation for a given use can be colored green, 
those with a moderate limitation can be 
colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with farm- 
ers can learn about use and management 
of the soils from the soil descriptions and 
from the discussions of the capability 
units and woodland suitability groups. 

Foresters and others can refer to the sub- 
section “Woodland, Wildlife, and Recrea- 
tion,” where the soils of the county are 
grouped according to their suitability for 
trees. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the subsection “Woodland, Wild- 
life, and Recreation.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain estimates of soil properties, 
information about soil features that affect 
engineering practices, and test data. 

Scientists and others can read about how 
the soils formed and how they are classi- 
fied in the section “Formation and 
Classification of the Soils.” 

Newcomers in Madison County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be 
interested in the information given in the 
section “General Nature of the County.” 
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ADISON COUNTY is in south-central Iowa (fig. 

1). The county has a total area of 565 square miles, 

or 361,600 acres. Winterset, the county seat, 1s centrally 

located and is about 30 miles southwest of Des Moines and 
30 miles northeast of Creston. 

The county primarily is agricultural, but it has some of 
the largest open-pit lime quarries in the State. An impor- 
tant industry is the production of lime for agriculture and 
use in the production of cement, of crushed rock for road 
construction, and other uses. Industry and the labor supply 
are influenced by industrial growth in the capital city of 
Des Moines. 

The principal crops are corn, soybeans, oats, and hay. 
Most grains and hay are fed to livestock. Beef cattle and 
hogs are the principal sources of income, but dairying and 
poultry also are important. Some corn is sold as grain, but 
soybeans are the only major cash crop. 

Most soils of the county are productive, and they occupy 
‘a wide range of topography and landscape. In Iowa, 
Madison County is known as the “Covered Bridge 
County," having seven covered bridges in use on secondary 
roads. These offer a scenic and historical attraction for 
tourists and urban visitors. 


* state Agricultural Experiment Station 


Figure 1.—Location of Madison County in Iowa. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Madison County, where they are located, and 
how they can be used. 

The soil scientists. went into the county knowing they 
likely would find many soils they had already seen, and 
perhaps some they had not. They observed steepness, 
length, and shape of slopes; size and speed of streams; 
kinds of native plants or crops; kinds of rock; and many 
facts about the soils. They dug many holes to expose soil 
profiles. A profile is the sequence of natural layers, or 
horizons, in a soil; it extends from the surface down into 
the parent material that has not been changed much by 
leaching or by the action of plant roots (27).' 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soil series and the soil phase are 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Macksburg 
and Winterset, for example, are the names of two soil 
series. All the soils in the United States having the same 
series name are essentially alike in those characteristics 
that affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Lamoni clay loam, 5 to 9 percent 
slopes, is one of several phases within the Lamoni series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 


* Italic numbers in parentheses refer to Literature Cited, p. 116. 
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trees, and: other details that help in drawing boundaries 
accurately. The soil map at the back of this publication 
was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi- 
nantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series or of different phases within one series. One such 
kind.of mapping unit shown on the soil map of Madison 
County is the soil complex. A soil complex consists of 
areas of two or more soils so intermingled or so small in 
size that they cannot be shown separately on the soil map. 
Each area of a complex contains some of each of the two 
or more dominant soils, and the pattern and relative pro- 
portions are about the same in all areas. The name of a 
soil complex consists of the names of the dominant soils, 
joined by a hyphen. Clanton-Gosport silt loams, 9 to 14 
percent. slopes, moderately eroded, is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Flaggy alluvial land is a land type in Madison 
County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are esti- 
mated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and vield data have been as- 
sembled. The mass of detailed information then needs 
to be organized in such a way as to be readily useful to 
different groups of readers, among them farmers, man- 
agers of woodland, and engineers. 

On the basis of vield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others. Then, the 
scientists adjust the groups according to the results of 
their studies and consultation. Thus, the groups that. are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under present methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Madison County. A. soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named 


for the major soils. The soils in one association may 
occur in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who want 
to know the location of large tracts that are suitable for 
a certain kind of land use. Such a map is a useful general 
guide in managing a watershed, a wooded tract, or a 
wildlife area, or in planning engineering works, recrea- 
tional facilities, and community developments. It is not a 
suitable map for planning the management of a farm or 
field, or for selecting the exact location of a road, build- 
ing, or similar structure, because the soils in any one 
association ordinarily differ in slope, depth, stoniness, 
drainage, and other characteristics that affect their man- 
agement. 

The five soil associations in Madison County are dis- 
cussed in the following pages. 


1. Macksburg-Winterset association 


Nearly level and gently sloping, somewhat poorly drained 
and poorly drained soils that formed in loess on uplands 


This association is in five areas in the county. The two 
larger areas are near Earlham and west of Winterset. 
The others are on broad divides south of Winterset, near 
Macksburg and Truro. A typical area is located 5 miles 
west of Winterset along State Highway 92 in Douglas 
and Lincoln Townships (fig. 2). The association makes 
up about 17.5 percent of the county. 

Nearly all the soils in this association formed in loess. 
They are on broad, nearly level upland divides between 
the major streams. At the base of the longer slopes, there 
are some small areas of soils that formed in glacial till. 
The soils in this association formed under prairie grass, 
and most of them have a thick, dark surface layer that is 
high in organic-matter content. Available water capacity 
is high. Natural drainage is somewhat poor to poor. 

The Macksburg soils occupy about 45 percent of the 
association, Winterset soils about 7 percent, and minor 
soils about 48 percent. 

Macksburg soils are somewhat poorly drained. They 
have a thick, black silty clay loam surface layer that 
typically is not so thick as that of the Winterset soils. 
The subsoil is very dark grayish-brown and dark grayish- 
brown silty clay loam in the upper part and grayish 
brown in the lower part below a depth of about 30 inches. 
Yellowish-brown mottles are common below 30 inches. 

Winterset soils are poorly drained. They have a thick, 
black silty clay loam surface layer. The upper part of 
the subsoil is very dark gray silty clay. Below a depth of 
about 25 inches, the subsoil ranges from dark grayish- 
brown to olive-gray light silty clay and silty clay loam. 
Olive-brown mottles are present in the subsoil. 

Among the minor soils are Sharpsburg and Nira soils 
on the side slopes. Colo and Ely soils are closely inter- 
mingled in the drainageways. Small, depressed areas of 
the very poorly drained Sperry soils are on the broad 
upland flats. Small areas of Clearfield, Clarinda, and 
Lamoni soils occur near waterways, but their total acre- 
age is small. 

A diversified system of farming that emphasizes row 
crops is most commonly used in this association. Much 
of the grain is fed to livestock. Many operators prefer 
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Figure 2.—Relationship of soils and parent material in the Macksburg-Winterset association. 


cash crops of corn and soybeans. The more nearly level 
soils in this association are well suited to intensive crop- 
ping and produce above-average crop growth. These soils 
have high natural fertility and a deep root zone. 

The soils in this association are generally well suited 
to row crops (fig. 3). Their main limitation as cropland 
is in areas of poor drainage. Most areas of the Winterset 
and Sperry soils require tile drains for best crop growth. 
Small areas of sloping soils are subject to slight to mod- 
erate erosion, and in these areas contour tillage or other 
erosion control practices are required to control soil loss 
if row crops are grown. 


2. Shelby-Sharpsburg association. 


Moderately sloping to steep, moderately well drained soils 
that formed in glacial till and loess on uplands 


This is the largest association in the county. It is char- 
acterized by high, narrow, rounded ridgetops, strongly 
sloping to steep side slopes, and narrow valleys (fig. 4). 
The side slopes are dissected by short waterways and 
small gullies. These drain into the larger, more stabilized 
drainageways (small creeks) forming the small valleys. 
These drainageways eventually merge with larger 
streams. A typical area is located three miles north of 
Macksburg. This association is mostly in the southern 
half of the county, but small areas occur in the northern- 
most tier of townships. The association makes up about 
28 percent of the county. 


In this association, most of the soils on side slopes 
formed in glacial till. The soils on ridgetops and ad- 
jacent side slopes formed in loess. Soils occupying ap- 
proximately one-third of the acreage formed in loess, and 
those occupying two-thirds of the acreage formed in glacial 
till and alluvium (fig. 5, p. 6). All the soils formed under 
prairie vegetation. There is a wide range in physical 
characteristics and inherent fertility of soils in this as- 
sociation. 

The Shelby soils occupy about 24 ‘percent of the as- 
sociation, the Sharpsburg soils about 24 percent, and 
minor soils about 52 percent. 

The Shelby soils formed in glacial till on the lower 
slopes. They typically have a very dark brown or very 
dark grayish-brown loam surface layer about 15 inches 
thick and a brown to dark yellowish-brown, firm clay 
loam subsoil. 

The Sharpsburg soils formed in loess and are on 
ridgetops and short side slopes. They have a very dark 
brown silty clay loam surface layer about 11 inches thick. 
The subsoil is brown heavy silty clay loam in the upper 
part and is yellowish-brown light silty clay loam in the 
lower part. 

On the steeper areas along some streams, Ladoga soils 
are on ridgetops and Gara soils are on side slopes. These 
soils formed under a mixed vegetation of prairie grasses 
and trees. Small areas of timberland and areas cleared of 
timber are common. 
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Figure 3.—Corn and soybeans are the major crops grown in the Macksburg-Winterset association. 


Many other minor soils are common and locally im- 
portant, but their total acreage is small: Nira, Clearfield, 
and Macksburg soils formed in loess. Soils formed in 
glacial till are Clarinda, Lamoni, and Arbor soils. Colo, 
Zook, and Kennebec are common soils on bottom land. 
Olmitz soils are on foot slopes and formed in loamy allu- 
vium sediments. 

General livestock farming is most common in this as- 
sociation. Emphasis is on the raising and feeding of beef 
cattle (fig. 6, p. 7). A considerable amount of grain is 
produced, but very little is sold. Most farmers need to 
buy additional grain to fatten stock for market. Larger 
farms are required for profitable units than in soil associa- 
tions 1 and 3. The value of farmland ranges from low to 
moderately high. 

The soils occupying ridgetops are fertile and are well 
suited or moderately suited to crops, but many of the 
glacial-till soils are suitable only for pasture. A wide 
range of cropping systems and management is used. 
Drainage in most places is good, but sidehill seeps are 
common. Wet areas occur in the narrow bottom lands 
and at the heads of drainageways. Erosion is a major 
hazard and ranges from shght to severe. Terraces or 
other erosion control measures are needed to control soil 
loss if row crops are grown. 


3. Sharpsburg-Lamoni association 


Nearly level to strongly sloping, moderately well drained 
and somewhat poorly drained soils that formed in loess 
and glacial till on uplands 


This is the second largest soil association in the county. 
It lies in an irregular pattern north of the Middle River. 
A representative area is located four miles northwest of 
Pitzer in Jackson Township (fig. 7, p. 8). 

The general topography is one of level to gently slop- 
ing ridgetops that have long, moderately to strongly 
sloping side slopes (fig. 8, p. 9), that break rather abruptly 
to strongly sloping to moderately steep areas near streams 
and tributaries. There are many long drainageways, and 
the slope patterns are irregular. The association makes up 
25.5 percent of the county. . 

On about one-half to two-thirds of the acreage in this 
association, the soils formed in loess on ridgetops and 
upper side slopes. The glacial till in this part of the 
county is thinner than it is in the southern part. The till 
is underlain by shale and limestone bedrock; conse- 
quently, on the lower slopes there are soils of both glacial 
and residual origin. Most of the soils formed under grass 
vegetation, and most of them have a dark surface layer 
that is moderately high in organic-matter content. The 
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Figure 4.—Typical area in Shelby-Sharpsburg association. Colo-Ely silty clay loams are in foreground; Shelby soils are on side slopes; 
and Sharpsburg soils are on ridgetops in background. 


soils on the ridgetops and adjacent slopes are somewhat 
poorly drained to moderately well drained. Narrow bands 
of wet seepy soils occur near the boundary zone of soils 
formed in loess and soils formed in till. 

The Sharpsburg soils occupy about 55 percent of the 
assoclation, Lamoni soils about 20 percent, and minor 
soils about 25 percent. 

Sharpsburg soils formed in locss; they have a very dark 
brown silty clay loam surface layer about 11 inches thick. 
The subsoil is yellowish-brown heavy silty clay loam that 
grades to light silty clay loam in the lower part. 

Lamoni soils are the major soils in the association that 
formed in glacial till. Lamoni soils typically have a black 
clay loam surface layer about 11 inches thick and a gray- 
ish-brown, firm heavy clay loam subsoil that is mottled 
with brown. 

Minor soils that formed in loess are Winterset, Macks- 
burg, and Clearfield soils. Clarinda and Shelby soils 
formed in glacial till. Some areas of Clanton and Gosport 
soils, which formed in material from shale, and some 
areas of Nordness soils, which formed in material from 
limestone bedrock, occur near streams. Colo, Kennebec, 
and Zook soils are common on the bottom lands. 

Most of the farming is diversified. Grain and livestock 
are the main products. There are some cash grain farms, 


but most of the grain is fed to livestock. Soybeans are 
an important cash crop. The value of the farmland is 
moderately high to high. 

Most soils in this association are suited to cultiva- 
tion, but more sloping areas are better suited to pasture. 
The natural fertility is high in the soils derived from 
loess and moderate to low in the soils formed in glacial 
till. Erosion is slight to severe, and control of erosion is 
the major concern of management. Terraces or other ero- 
sion control measures are needed to control soil losses if 
row crops are grown. Wetness from seeps in the loess- 
glacial till boundary zone of side slopes delays tillage 
and reduces crop growth in many places. 


4. Clinton-Lindley-Steep rock land-Clanton 
association 

Strongly sloping to very steep, moderately well drained 
soils that formed in loess and glacial till; and very slowly 
permeable, droughty soils that formed im shale on up- 
lands 

This association extends across the county in areas 
along Middle River and North River and along Clanton 
Creek and Jones Creek. A representative area is in Pam- 
mel State Park, 5 miles southwest of Winterset along 


6 SOIL SURVEY 


S Y seo 
ሀ سے‎ ሠ 
; — 


À ŻE 
seo 


© pue 4 ` 
= ሇመ 
=k 


Figure 5.—Relationship of soils and parent material in the Shelby-Sharpsburg association. 


Middle River (fig. 9, p. 10). The association makes up 
about 23 percent of the county. 

In the central part of the county, Middle River, North 
River, and lower Cedar Creek have cut through the lime- 
stone and have exposed layers of red, gray, and brown 
shale. Steep talus slopes have formed below limestone 
and shale ledges. Some lower slopes are underlain by 
shale, forming benches covered by loess or glacial mate- 
rials. Where lime rock is exposed farther downslope, large 
benches are underlain by limestone. 

Throughout the area, rock ravines extend back from 
main streams. Where the rock ledges have not crumbled 
away between ravines, they support long, narrow ridges 
that have, on their crests, soils formed in loess or in gla- 
cial till. These ridges have very steep side slopes of rock, 
and rapidly moving water carries many fragments of 
limestone downslope, where they are spread out and 
mixed in narrow stream bottoms. 

The steep slopes and bedrock outcrops in this associa- 
tion form a sharp boundary with the less sloping and 
rounded hillsides of adjacent associations. Toward the 
eastern part of the county, the limestone layer becomes 
thinner and ends just east of Peru. Farther east, there are 
layers of shale and the slopes, though steep, are more 
regular and rounded. 

Clinton soils occupy about 13 percent of the associa- 
tion, Lindley soils about 7 percent, Steep rock land about 


7 percent, Clanton soils about 4 percent, and minor soils 
about 69 percent. 

Clinton soils have a very dark grayish-brown silt loam 
surface layer about 4 inches thick, a platy, brown sub- 
surface layer about 4 inches thick, and a dark yellowish- 
brown light silty clay and silty clay loam subsoil. 

Lindley soils typically have a very dark gray loam 
surface layer about 5 inches thick, a platy, grayish-brown 
loam subsurface layer about 4 inches thick, and a brown 
and yellowish-brown, firm clay loam subsoil. 

Steep rock land consists mainly of steep limestone out- 
crops and ledges of limestone and sandstone. 

Clanton soils have a dark reddish-brown silt loam sur- 
face layer about 8 inches thick, a platy, reddish-brown 
subsurface layer about 3 inches thick, and a reddish- 
brown, very firm silty clay subsoil. They are underlain 
by shale. 

Minor soils occupy many narrow drains and bot- 
tom lands not included in the Zook-Wabash-Nodaway 
association. These are mainly the Colo, Kennebec, Nod- 
away, and Zook soils; Colo-Ely silty clay loams; Flaggy 
alluvial land; and Spillville loam and Spillville loam, 
flaggy substratum. Nordness, Martinsburg, Hixton, La- 
doga, Clinton, Givin, Gosport, and Gara soils, and Slop- 
ing stony land are minor soils of the uplands. 

Nearly all of this association is unsuitable for crops. 
Almost one-fourth of it supports stands of oak and other 
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Figure 6.—Herds of beef cattle are common in the Shelby-Sharpsburg association. Pond in background is for gully control and stock 
watering. 


hardwoods. Only on bottom lands, narrow cleared ridges, 
and high benches or uplands can crops be grown. Yields 
are typically lower than in other associations. Land values 
vary widely but average much lower than in other 
associations of the county. 

Though its use for farming is severely limited, this 
association has considerable scenic value. Roads wind 
through wooded country along ridgetops or stream bot- 
toms. Layers of limestone and shale are exposed in some 
places. Both the Winterset City Park and Pammel State 
Park, which has a tunnel cut through solid limestone, are 
in this association. There are several large, open pits 
where limestone is or has been quarried. Seven covered 
bridges add considerably to the picturesque nature of the 
countryside. 


5. Zook-Wabash-Nodaway association 


Nearly level, moderately well drained to very poorly 
drained soils that formed in alluvium on bottom lands 


This association consists of nearly level soils on bot- 
tom lands (fig. 10, p. 11). Nearly all the soils formed in 
alluvium. Some of the higher benches are covered by a 
thin layer of loess. This association is separated from 


other associations on the general soil map where the 
bottom lands are more than 1 mile in width. It lies along 
North River, Middle River, and Clanton Creek. Narrower 
bottom lands are included in the other associations as 
minor soils. A representative area is located just east of 
the town of Patterson (fig. 11, p. 11). This association 
makes up 6 percent of the county. 

Zook soils occupy about 40 percent of the association, 
Wabash soils about 15 percent, Nodaway soils about 10 
percent, and minor soils about 35 percent. 

Zook and Wabash soils are similar in that they are 
black or very dark gray in color to a depth of 40 inches 
or more. They differ mainly in their clay content. Wabash 
soils are silty clay or clay. Zook soils have somewhat less 
clay and are heavy silty clay loam or light silty clay. 
Zook soils are poorly drained, and Wabash soils are very 
poorly drained. Nodaway soils are very dark grayish- 
brown and grayish-brown, stratified silt loam soils that 
have thin lenses of sandy loam or loam in places. They 
are moderately well drained. 

Among the minor soils are the Bremer, Colo, Nevin, 
Vesser, and Wiota soils, all of which are on low benches 
or second bottoms. The Kennebec and Nodaway soils gen- 
erally occur nearest the stream channel, and they are 
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Figure 7.—Relationship of soils and parent material in the Sharpsburg-Lamoni association. 


more subject to flooding than the other soils in the asso- 
ciation. However, their natural drainage is much better 
than that of the Zook or Wabash soils. 

Most areas of the soils in this association are in corn 
and soybeans. Some livestock is fed, but much of the 
grain is sold. Land values are high, and farms do not 
need to be large to make economical units. A few areas 
are still wooded and some small areas that flood fre- 
quently are suited to pasture. 

The available water capacity of the major soils is mod- 
erate or high. Flooding is the main concern of manage- 
ment in some places. Many areas need drain tile and sur- 
face drainage if satisfactory crop growth is to be ob- 
tained. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
of Madison County. The approximate acreage and pro- 
portionate extent of each mapping unit are given in 
table 1. 

Each soil series is described and contains both a short 
description of a representative soil profile and a much 
more detailed description of the same profile that scien- 


tists, engineers, and others can use in making highly tech- 
nical interpretations. The description of each series in- 
cludes a brief statement of the range in characteristics 
of the soils in the series, as mapped in this county. Fol- 
lowing the series description, each mapping unit in the 
series is described individually. For full information on 
any one mapping unit, it is necessary to read the descrip- 
tion of the soil series as well as the description of the 
mapping unit. Miscellaneous land types, such as Flaggy 
alluvial land, are described in alphabetic order along with 
the soil series. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. Listed at the end of each de- 
scription of a mapping unit are the capability unit and 
the woodland group in which the mapping unit has been 
placed. The pages on which each of these groups is de- 
scribed can be found by referring to the “Guide to Map- 
ping Units.” 

For more general information about the soils, the 
reader can refer to the section “General Soil Map,” in 
which the broad patterns of soils in the county are de- 
scribed. Many terms used in the soil descriptions and 
other sections are defined in the Glossary. 
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Figure 8.—Typical landscape in the Sharpsburg-Lamoni association. Sharpsburg soils are on side slopes, and Lamoni soils are downslope 
near farm ponds and near trees and brush. 


Alluvial Land 


Alluvial land (0 to 2 percent slopes) (Av) is near 
major streams that have fairly stable banks. Slopes range 
to 3 percent. along depressions and side drains. The 
streams and meandering side drains do not severely limit 
use. Alluvial land is adjacent to the Nodaway, Kennebec, 
or Colo soils, which are farther away from the streams, 
and it typically includes many small areas of these soils. 
Some large, densely timbered areas include large areas 
of other alluvial soils. 

In most places this land type has a light-colored, silty 
or sandy surface layer. Below this is a stratified mixture 
of sand, silt, and clay. Alluvial land is often wet because 
of frequent flooding. It has a wide range in permeability, 
texture, and natural drainage. 

This land type is suited to row crops, but there is a 
wide range of fertility within individual areas. Frequent 
flooding, drainage, accessibility, and cost of tree removal 
severely limit use for crops (fig. 12, p. 13). If wetness and 
flooding can be feasibly controlled, this land type can be 
row cropped often with good results. Many areas are used 


for pasture. Use for wildlife habitat or recreation is prac- 
ticable in some areas. (Capability unit IIIw-4; woodland 
suitability group 2) 


Alluvial Land, Channeled 


Alluvial land, channeled (0 to 2 percent slopes) (Av) 
is near meandering streams that have changing channels 
and stream bank erosion. Slopes range to 4 percent on 
short side slopes along the drains and depressions. This 
land type is dissected by numerous noncrossable side 
drains and streams and by old depressions and bayous. 
Some of these are filled with water or are marshy. This 
land type is adjacent to the Nodaway, Kennebec, and 
Colo soils, which are farther away from the streams, and 
includes small areas of these soils. It includes the main 
channel and along larger streams contains many sand 
bars and riverwash areas. 

This land type generally has a light-colored sandy loam 
to loamy sand surface layer. Below this is a stratified 
mixture of silt, sand, or clay. Alluvial land, channeled, 
is generally wet because of frequent flooding and pond- 
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Figure 9. -Relationship of soils and parent material in the Clinton-Lindley-Steep rock land-Clanton . 


ing. Frequent flooding scours out new drains or deposits 
new materials, changing the shape and composition of 
this land type from year to year. 

Most areas are in trees and wooded pasture, but some 
are idle. This land is not suited to row crops and has 
severe limitations for pasture. Pasture yields are poor. 
Other possible uses are for wildlife habitat, recreational 
purposes, or improved woodland. (Capability unit Vw-1; 
woodland suitability group 2) 


Arbor Series 


The Arbor series consists of deep, dark-colored, mod- 
erately well drained soils that formed in loamy sediments 
and glacial till. These soils are on high foot slopes but 
extend to the base of the slopes. They are on uplands in 
the southwestern part of the county. They are downslope 
from the Lamoni and Shelby soils. In some areas they are 
upslope from and adjacent to the less sloping Ely and 
Olmitz soils. Slopes range from 9 to 14 percent. They are 
more uniform and, in most places, less steep than those 
of the adjacent Shelby soils. The native vegetation is 
prairie grasses. 

In a representative profile, the surface layer is very 
dark brown loam about 14 inches thick. The upper part 
of the subsoil is very dark grayish-brown and dark gray- 


ish-brown, friable light clay loam about 9 inches thick. 
It has some yellowish-brown mottling. The lower part 
of the subsoil is yellowish-brown clay loam mottled with 
yellowish brown and grayish brown. It extends to a depth 
of about 48 inches. The substratum is yellowish-brown, 
massive clay loam till. Mottling increases with depth. 

The Arbor soils have high available water capacity. 
Permeability is moderate in the surface layer and subsoil 
but is moderately slow in the underlying till. These soils 
have a deep, favorable root zone. They are medium acid 
in the surface layer unless limed and range from medium 
to high in organic-matter content. They are low in avail- 
able nitrogen and available phosphorus and medium in 
available potassium. 

Arbor soils commonly are used for row crops, but they 
occur in small areas and normally are managed with ad- 
jacent soils. Arbor soils are subject to erosion. Their use 
for crops or pasture depends on the kinds of associated 
soils upslope or on the shape of the individual areas. 

Representative profile of Arbor loam, 9 to 14 percent 
slopes, 2,200 feet south and 140 feet west of the northeast 
corner of sec. 8, T. 75 N., R. 99 W., in a cultivated field 
on a north-facing upland slope of 10 percent: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) heavy loam; 
dark gray (10YR 4/1) when dry; cloddy; weak, very 
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Figure 10.—Relationship of soils and parent material in the Zook-Wabash-Nodaway association. 


Figure 11.—Nearly level bottom land along the Middle River east 
of Patterson. Colo and جو‎ are on most bottom lands in 
this area. 


fine, subangular blocky structure; friable; plentiful roots; 
medium acid (pH 5.8) ; clear, smooth boundary. 

A1—7 to 14 inches, very dark brown (10YR 2/2) loam; color 
same as matrix when kneaded; dark gray (10YR 4/1) to 
dark grayish brown (10YR 4/2) when dry; weak, fine, 
granular structure; friable; plentiful roots; medium 
acid (pH 5.6) ; clear, smooth boundary. 

Bl—14 to 23 inches, very dark grayish-brown (10YR 3/2) 
and dark grayish-brown (10YR 4/2) light clay loam; 
few, fine, distinct, yelowish-brown (10YR 5/4) mottles; 


weak, medium, subangular blocky structure, breaking to 
weak, medium, granular structure; friable; few fine 
pores; few very dark gray (10YR 3/1) coatings; plentiful 
roots; medium acid (pH 8.6) : gradual, smooth boundary. 

IIB2t—23 to 34 inches, yellowish-brown (10YR 5/6) clay 
loam; faces of peds brown (10YR 5/3) to yellowish 
brown (10YR 5/4); few, fine, faint, yellowish-brown 
(10YR 5/8) and pale-brown (10YR 6/3) mottles; weak 
to moderate, medium, subangular blocky structure; firm; 
thin, nearly continuous clay films; few dark coatings 
along some vertical ped faces and root channels in upper 
part of horizon; few, dark oxide stains; common pebbles 
and stones; few fine pores; few roots; medium acid 
(pH 6.0) ; gradual, smooth boundary. 

IIB3t—34 to 43 inches, yellowish-brown (10YR 5/6) clay 
loam; faces of peds yellowish brown (10YR 5/4); com- 
mon, fine, faint, grayish-brown (10YR 5/2) mottles; 
weak, coarse, subangular blocky structure; firm; thin, 
discontinuous clay films on some ped faces; few pebbles 
and stones; many, fine, dark oxide stains; few roots; 
neutral (pH 6.8); clear, smooth boundary. 

IIC—43 to 50 inches, yellowish-brown (10YR 5/4 and 5/6) 
clay loam; few, fine, faint, yellowish-brown (10YR 5/8) 
mottles; massive; firm; few pebbles; few, dark oxide 
stains; no roots; neutral (pH 6.8). 


The loamy sediments range from 18 to 36 inches in thiek- 
ness and form both the surface layer and the upper part of 
the subsoil. The surface layer ranges from 10 to 20 inches 
in thickness and grades gradually to very dark grayish brown 
to brown in the upper part of the subsoil. The subsoil is 10 
inches to about 30 inches thick and is grayish brown to 
yellowish brown in the lower part. In some places only yellow- 
ish-brown mottling occurs in the subsoil. The subsoil ranges 
from heavy loam to clay loam. Stones and pebbles occur in the 
lower part of the subsoil and in the substratum. Depth to 
carbonates ranges from 48 to 60 inches. 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil Acres | Percent Soil Acres 
Alluvial land. 3, 503 1.0 || Ladoga silt loam, 9 to 14 percent slopes, mod- 
Alluvial land, channeled- ............. 810 2 erately بت‎ 90000000000۴ 7, 503 
Arbor loam, 9 to 14 percent slopes............ 895 .2 || Ladoga silt loam, 14 to 18 percent slopes, mod- 
Bremer silty clay loam...................... 840 .2 erately eroded ................. 155 
Caleb loam, 9 to 14 percent slopes, moderately Ladoga silt loam, benches, 2 to 5 percent slopes..| 1, 164 
Donc Pe 395 .1 || Lamoni clay loam, 5 to 9 percent slopes. ..... 399 
Caleb-Mystie loams, 9 to 14 percent slopes, Lamoni clay loam, 5 to 9 percent slopes, mod- 
moderately eroded....... سا ات ساسا‎ 765 2 erately eroded---------------------------- 1, 368 
Caleb- Mystic loams, 14 to 18 percent slopes, Lamoni clay loam, 9 to 14 percent slopes...... 885 
moderately erodeda.. ............. 274 .1 || Lamoni clay loam, 9 to 14 percent slopes, mod- 
Clanton silt loam, 9 to 14 percent slopes, mod- erately 0000 0َ 9ك‎ 17, 655 
erately eroded................... 144 (1) Lamoni clay loam, 9 to 14 percent slopes, 
Clanton silt loam, 14 to 25 percent slopes, mod- severely eroded- eet مرو‎ መ መመመ 706 
erately eroded.. ......................... 491 .1 || Lindley loam, 9 to 14 percent slopes, mod- 
Clanton-Gosport silt loams, 9 to 14 percent erately eroded.......................... 231 
slopes, moderately eroded................ 262 .1 || Lindley loam, 14 to 18 percent slopes, mod- 
Clanton-Gosport silt loams, 14 to 18 percent erately eroded ٹ۹‎ ۹29000 1, 465 
slopes, moderately eroded..... ........ 500 .1 || Lindley loam, 18 to 25 percent slopes......... 1, 623 
Clanton-Gosport silt loams, 18 to 25 percent Lindley loam, 25 to 40 percent slopes......... 2, 273 
slopes, moderately eroded___..__.._______- , 696 .7 | Lindley soils, 14 to 18 percent slopes, severely 
Clanton-Gosport silt loams, 25 to 40 percent eroded Cope a 833 
slopes, moderately eroded... .. ت٣‎ 1, 313 . 4 | Macksburg silty clay loam, 0 to 2 percent 
Clarinda silty clay loam, 5 to 9 percent 810568... 855 .2 BIODES= +۶ 0 9 2 22, 004 
Clarinda silty clay loam, 5 to 9 percent slopes, Macksburg silty clay loam, 2 to 5 percent 
moderately eroded. 0ت‎ 527 „1 ODE .وص‎ መር መ 9, 640 
Clearfield silty clay loam, 5 to 9 percent slopes__| 4, 280 1. 2 | Martinsburg silt loam, 2 to 5 percent slopes... 268 
Clearfield silty clay loam, 5 to 9 percent slopes, Mystic loam, 9 to 14 percent slopes, moderately 
moderately eroded ................ 3, 047 1.0 eroded cumps raso Susan či rolo diese 331 
Clinton silt loam, 2 to 5 percent slopes. ...... 1, 465 .4 | Mystic-Clanton complex, 9 to 14 percent 
Clinton silt loam, 5 to 9 percent slopes........ 503 su slopes, moderately eroded- ________________ 202 
Clinton silt loam, 5 to 9 percent slopes, mod- Mystic-Clanton complex, 14 to 18 percent 
Gravely. eroded سے ہے‎ 2: 0. "2. 5, 337 1.5 slopes, moderately eroded- ーー 395 
Clinton silt loam, 9 to 14 percent slopes, mod- Nevin silty clay loam, 0 to 2 percent slopes....| 1,331 
erately eroded. ..... ____.__. 3, 164 1. 0 || Nevin silty clay loam, 2 to 5 percent slopes.... 370 
Clinton silt loam, benches, 2 to 5 percent slopes... 394 -1 || Nira silty clay loam, 5 to 9 percent slopes, 
Colo silty clay loam_ መኢ... 2, 260 .6 moderately eroded... . ............. 2, 161 
Colo silty clay loam, ehanneled ......... 282 . 1 || Nodaway ں‎  -7 3, 369 
Colo-Ely silty clay loams, 2 to 5 percent slopes..| 6 1.8 || Nodaway silt loam, channeled................ 543 
Colo-Ely silty clay loams, gullied, 2 to 5 per- Nodaway-Martinsburg silt loams, 2 to 5 per- 
cent ۱ 90000007 12, 368 3. 4 cent slopes... 0ف‎ 437 
Dunbarton silt loam, deep variant, 9 to 14 per- Nordness loam, 15 to 25 percent slopes........ 2, 007 
cent slopes, moderately eroded_____________ 367 . 1 || Olmitz loam, 2 to 5 percent slopes............ 1, 101 
Ely silty clay loam, 2 to 5 percent slopes...... 2, 731 .8 || Olmitz loam, 5 to 9 percent slopes............ 1, 136 
Flaggy alluvial land_ ............... 711 .2 || Sharpsburg silty clay loam, 0 to 2 percent 
Gara loam, 5 to 9 percent slopes, moderately 8101368 0000000 el 3, 187 
0۳016 2 DR NE اد سدع‎ 131 (1) Sharpsburg silty clay loam, 2 to 5 percent 
Gara loam, 9 to 14 percent slopes, moderately SLOPES as aE ق‎ 6, 420 
610060 ت6ت‎ e E Ê 4, 224 1. 2 || Sharpsburg silty clay loam, 2 to 5 percent 
Gara loam, 14 to 18 percent slopes------------ 390 sl slopes, moderately eroded- ............ 639 
Gara loam, 14 to 18 percent slopes, moderately Sharpsburg silty clay loam, 5 to 9 percent 
eroded ee , 935 41 Slopes dee .ሥ።ፒ ረር , 834 
Gara loam, 18 to 25 percent slopes, moderately Sharpsburg silty clay loam, 5 to 9 percent 
eroded ==. eine ey መ کچھ‎ መ de oce 14, 9 4.1 یت ۶۶ت ان‎ 1, 880 
Gara loam, 25 to 40 percent slopes............ 2, 095 .6 || Sharpsburg silty clay loam, 9 to 14 percent 
Givin silt ljoam_--- یی‎ ٤ 40 1ے‎ slopes, moderately eroded___._____________ , 340 
Givin silt loam, benches_____________________ 461 .1 || Sharpsburg silty clay loam, benches, 0 to 2 
Gosport silt loam, 14 to 18 percent slopes..... 211 «1 percent slopes... リー リー 146 
Gosport silt loam, 18 to 25 percent slopes...... 330 . 1 || Sharpsburg silty clay loam, benches, 2 to 5 
Hixton fine sandy loam, 20 to 40 percent slopes__ 339 zł percent slopes.......................... 512 
Judson silty clay loam, 2 to 6 percent slopes... 373 . 1 | Shelby loam, 9 to 14 percent slopes, moderately 
Kennebec silt loam 9 7 4, 438 1.2 eroded.. stato a a a e 2,478 
Keswick loam, 9 to 14 percent slopes, mod- Shelby loam, 14 to 18 percent slopes.......... 509 
erately eroded 2. 30 9 ص0 و_.-__-ِ_-‎ 000 693 .2 || Shelby loam, 14 to 18 percent slopes, moder- 
Ladoga silt loam, 2 to 5 percent slopes________ 6, 797 1.9 ately eroded. 0010100 20 6, 7 
Ladoga silt loam, 2 to 5 percent slopes, mod- Shelby loam, 18 to 25 percent slopes, moder- 
یھ‎ ብ. 624 s) ately eroded .................. 4, 207 
Ladoga silt loam, 5 to 9 percent slopes________ 1, 369 - 4 || Shelby soils, 14 to 18 percent slopes, severely 
Ladoga silt loam, 5 to 9 percent slopes, mod- eroded ESS nn e-santé DA 338 
erately eroded.... ٤ یَ۹َ٣یی وكثرتت‎ 23, 784 6. 6 || Shelby-Lamoni complex, 5 to 9 percent slopes, 
Ladoga silt loam, 9 to 14 percent slopes_______ 454 zal moderately eroded. ................ 133 


See footnote at end of table, 
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued 


Soil Acres | Percent Soil Acres | Percent 
Shelby-Lamoni complex, 9 to 14 percent slopes. 426 . 1 | Vesser silt loam, 2 to 5 percent slopes......... 197 (1) 
Shelby-Lamoni complex, 9 to 14 percent slopes, Wabash silty clay_____--------------------- 201 (1) 
moderately eroded. .................... 9, 064 2.5 | Wabash silty elayloam................... 3, 385 .9 
Shelby-Lamoni complex, 9 to 14 percent slopes, Winterset silty clay loam............... 4, 711 1.3 
severely eroded ..................... 346 .1 || Wiota silt loam, 0 to 2 percent slopes......... 319 ell 
Shelby-Lamoni complex, 14 to 18 percent Wiota silt loam, 2 to 5 percent slopes......... 231 „1 
slopes, moderately eroded................ 8, 143 2.3 || Zook silty clay loam, 0 to 2 percent slopes... 9, 211 2. € 
Shelby-Lamoni complex, 14 to 18 percent Zook silty clay loam, 2 to 5 percent slopes..... 2, 389 zad: 
slopes, severely eroded.. ................ 427 1 Made land... aa خخ‎ ae a 259 sd 
Sloping stony land-------------------------- 682 2 ۰ e e mme ee مش‎ eae 1, 165 oe 
Sperry silt loam... uuu 411 1 Interstate 80- ____ 61 @) 
Spillville loam------------------------------ 334 1 Waters ossi ane Hes 133 0 
Spillville loam, flaggy substratum............. 291 sd -一 一 一 一 | 一 一 一 一 
Steep rock land ٣پب‪ب-ك سصپ۷ثیٔ ص9 1.8 378 ,6 0یہی‎ a če 361, 600 100. 6 
Vesser silt loam, 0 to 2 percent slopes. .. 389 1 


1 Less than 0.1 percent. 


Figure 12.—Typical area of Alluvial land. Scattered fragments of wood have been deposited by floods. 
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The Arbor soils formed in thinner loamy sediments than 
the Olmitz soils and are steeper on hillsides. They are more 
friable and less clayey in the upper part of the subsoil than 
the Shelby soils, which formed entirely in firm clay loam 
glacial till. 

Arbor loam, 9 to 14 percent slopes (AwD).—This soil 
is not extensive and is in small areas on high foot slopes. 

Included with this soil in mapping were small areas of 
Shelby and Olmitz soils. Also included in places were 
small areas of an eroded soil. 

This Arbor soil is used for crops and pasture. It is in 
small, irregularly shaped areas that generally are man- 
aged with the adjacent soils. Soil tilth commonly is good. 
Erosion is a serious hazard if this soil is cultivated. It 
is moderately suited to row crops if erosion is controlled. 
In some places runoff from upslope concentrates and 
forms gullies. (Capability unit 1116--1; woodland suit- 
ability group 4) 


Bremer Series 


The Bremer series consists of deep, dark-colored, poorly 
drained soils that formed in fine-textured alluvium along 
the major streams. These nearly level soils are on very 
low stream benches or second bottoms and are subject to 
flooding at times of very high water. They are adjacent 
to the Nevin soils on benches and the Colo, Wabash, and 
Zook soils on first bottoms. The native vegetation was 
water-tolerant prairie grasses. 

In a representative profile, the surface layer is black 
silty clay loam about 19 inches thick. The subsoil is very 
dark gray, dark grayish-brown, and dark gray, firm silty 
clay loam that extends to a depth of about 50 inches. It 
is firmer than the surface layer and is mottled with light 
olive brown, grayish brown, and yellowish brown. 

The Bremer soils have high available water capacity. 
Permeability is moderately slow. There is little surface 
drainage, so these soils dry out slowly. They are slightly 
acid in the surface layer unless limed and are high in 
organic-matter content. These soils are low in available 
nitrogen and medium to high in available phosphorus and 
potassium. 

These soils are well suited to row crops if they have 
artificial drainage and if good management is used. Parts 
of some areas where water stands for long periods have 
a tendency to puddle, restricting root development and 
stunting crops. If drained, the Bremer soils have a deep, 
favorable root zone. 

Bremer soils are in large areas, but in most places they 
are managed with the adjacent soils. Bremer soils are 
fertile, and most areas are used for crops. They have 
minor tillage problems in wet years. 

Representative profile of Bremer silty clay loam, 845 
feet north and 170 feet east of the southwest corner of 
sec. 12, T. 75 N., R. 28 W., on a nearly level second bot- 
tom: 

Ap—0 to 8 inches, black (10YR 2/1) silty clay loam; dark 
gray (10YR 4/1) when dry; weak, fine, granular struc- 
ture; friable; plentiful roots; slightly acid (pH 6.4); 
clear, smooth boundary. 

A3—8 to 19 inches, black (N 2/0) silty clay loam; dark gray 
(10YR 4/1) when dry; weak, very fine, subangular 
blocky structure, breaking to weak, medium, granular 
structure; friable to firm; few tubular pores in peds; 


plentiful roots; slightly acid (pH 6.4); gradual, smooth 
boundary. 


B21t—-19 to 31 inches, very dark gray (N 3/0) heavy silty 
clay loam to light silty clay; very dark gray (10YR 3/1) 
when kneaded; dark gray (10YR 4/1) when dry; mod- 
erate, medium, prismatic structure, breaking to moderate, 
fine, subangular blocky structure; firm; few tubular pores 
in peds; few dark-brown (7.5YR 4/4) oxide concre- 
tions; thick, nearly continuous clay films on prism faces 
and thin, discontinuous clay films on blocky peds; plenti- 
ful roots; slightly acid (pH 6.2) ; gradual, smooth bound- 


ary. 
B22tg—31 to 42 inches, dark grayish-brown (2.5Y 4/2) heavy 
silty clay loam; faces of peds dark gray (10YR 4/1 to 
5Y 4/1), grayish brown (2.5Y 5/2) when dry; common, 
fine, faint, light olive-brown (2.5Y 5/4) mottles; weak, 
medium, prismatic structure, breaking to weak, very fine 


to fine, subangular blocky structure; firm; few, very 
dark gray coats on prism faces; few, fine, dark oxide 
concretions; thin, discontinuous clay films; few roots; 


slightly acid (pH 6.5); gradual, smooth boundary. 

B3tg—42 to 50 inches, dark-gray (10YR 4/1 to 5Y 4/1) 
medium silty clay loam; many, medium, faint, dark 
grayish-brown (2.5Y 4/2) and few, fine, distinct, yellow- 
ish-brown (10YR 5/4) mottles; weak, angular blocky 
structure, grading to massive; firm; few tubular pores 
in peds; few, fine, dark oxide concretions; thin, discon- 
tinuous clay films on ped faces and in a few pores; few 
roots; slightly acid (pH 6.4). 


The surface layer ranges from 18 to 24 inches in thickness. 
It is generally friable but ranges to firm, and it tends toward 
cloddiness if cultivated when wet. The subsoil ranges from 
olive gray to very dark gray, and mottling ranges from dark 
grayish brown to yellowish brown and olive brown. The sub- 
soil ranges from heavy silty clay loam to light silty clay in 
texture and from 20 to 36 inches in thickness. 

The Bremer soils in this county have a gray mottled sub- 
soil and are more poorly drained than the Nevin and Wiota 
soils, which are in similar positions. They are less subject to 
flooding than the Colo, Wabash, and Zook soils on first 
bottoms. Bremer soils are not as fine textured as the Zook or 
Wabash soils, but they are finer textured than the Colo soils. 

Bremer silty clay loam (0 to 2 percent slopes) (Br). — 
This soil is on all the wider stream bottoms along the 
Middle, North, and Grand Rivers. 

Included with this soil in mapping were small areas of 
the Nevin, Colo, and Wabash soils. 

This Bremer soil is used mainly for row crops. It is in 
large areas, but most of them are managed with other 
soils on first and second bottoms. In times of flooding and 
heavy rains, this soil dries out slowly, and water stands 
for a time in low spots. If cultivated when too wet, the 
surface layer becomes cloddy and remains in poor tilth 
for long periods. 

Both surface and internal drainage are poor, and arti- 
ficial drainage is necessary for good growth of crops or 
pasture. Tile drains work well if suitable outlets are 
available. In undrained pasture areas, grasses and weeds 
tolerant of excess water hinder the growth of more de- 
sirable grasses or legumes. (Capability unit ITw-1; wood- 
land suitability group 11) 


Caleb Series 


The Caleb series consists of deep, moderately dark col- 
ored soils that formed in alluvium derived from glacial 
till. These soils are on side slopes of high upland benches, 
where slopes are 9 to 18 percent. They are moderately 
well drained and are in small areas near all the major 
streams and larger tributaries. The largest areas of Caleb 
soils are along the Grand River and its west branch in the 
southwestern part of the county. They occur in associa- 
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tion with loess soils on benches and the Mystic soils. The 
native vegetation was grass and trees. 

In a representative profile, the surface layer is very 
dark gray loam about 8 inches thick. Below this is a loam 
subsurface layer about 7 inches thick. It is dark grayish 
brown when moist and is light brownish gray when dry. 
The subsoil is mainly friable clay loam and sandy clay 
loam and is about 32 inches thick. The upper 12 inches 
is brown clay loam, and the lower part is yellowish- 
brown, friable sandy clay loam and sandy loam. It be- 
comes more sandy with depth and is mottled with strong 
brown at a depth of about 40 inches. The substratum is 
very friable sandy loam. It is mixed yellowish brown 
and pale brown mottled with light brownish gray. 

The Caleb soils have moderate available water capacity. 
Permeability is moderate in most places and moderately 
slow in a few places. The soils are medium to low in or- 
ganic-matter content and are medium acid in the surface 
layer unless limed. They are low in available nitrogen, 
phosphorus, and potassium. These soils have a deep, 
favorable root zone. 

Caleb soils are used for row crops, but runoff is rapid 
and the hazard of erosion is serious. These soils occur in 
small areas and are commonly managed and farmed with 
adjacent soils. 

Representative profile of Caleb loam, 9 to 14 percent 
slopes, moderately eroded, 300 feet west and 1,960 feet 
south of the northeast corner of sec. 32, T. 74 N., R. 29 
W., in a pasture on a southeast-facing slope of 10 percent: 


A1—0 to 8 inches, very dark gray (10YR 3/1) loam; weak, 
very fine, granular structure; friable; neutral (pH 6.7) ; 
clear, smooth boundary. 

A2—8 to 15 inches, very dark grayish-brown and dark gray- 
ish-brown (10YR 3/2 and 4/2) loam; discontinuous, 
grainy ped coatings, light brownish gray (10YR 6/2) 
when dry; common pores; weak, coarse, platy structure, 
breaking to weak, fine, subangular blocky structure; 
friable; medium acid (pH 6.0); gradual, smooth bound- 
ary. 

B1—15 to 21 inches, brown (10YR 4/3) clay loam; dark 
grayish-brown (10YR 4/2) grainy coating on some peds; 
moderate, very fine, angular and subangular blocky 
structure; friable; grainy ped coatings, light brownish 
gray (10YR 6/2) when dry; few pores; strongly acid 
(pH 5.4) ; gradual, smooth boundary. 

B21t—21 to 27 inches, brown (10YR 4/3) clay loam; weak, 
fine, subangular blocky structure; friable; thin, con- 
tinuous clay films; few, clean sand grains on ped faces; 
few pores; strongly acid (pH 5.2); clear, smooth bound- 


ary. 

B22t—27 to 38 inches, yellowish-brown (10YR 5/4) sandy clay 
loam; faces of peds dark yellowish brown (10YR 4/4); 
weak, medium, prismatic structure breaking to weak, 
medium, subangular blocky structure; friable; thin, dis- 
continuous clay films; few, clean sand grains on ped sur- 
faces; few pores; very strongly acid (pH 4.8); clear, 
smooth boundary, 

B3t—38 to 47 inches, yellowish-brown (10YR 5/4) sandy 
loam; common, fine, distinct, strong-brown (7.5YR 5/8) 
mottles; weak, coarse, prismatic structure; friable; thin, 
discontinuous clay films on prism faces; few, clean sand 
grains on prism faces; few pores; very strongly acid 
(pH 4.6) ; clear, smooth boundary. 

C—47 to 57 inches, mixed yellowish-brown and pale-brown 
(10YR 5/6 and 6/3) light sandy loam; common, fine, 
distinct, light brownish-gray (2.5Y 6/2) mottles; mas- 
sive; very friable; material somewhat stratified; very 
strongly acid (pH 4.7). 


. The light clay loam surface layer ranges from dark gray- 
ish brown to nearly black in color and from 3 to 10 inches in 
thickness. The subsurface layer is light clay loam that ranges 
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from 3 to 10 inches in thickness. The subsoil ranges from 
clay loam to sandy loam. Colors are typieally brown to 
yellowish brown, but there is a wide range in amount of 
strong-brown mottling, and in some places a few gray mottles 
are in the lower part of the subsoil. The subsoil ranges to 
48 inches or more in thickness. The substratum ranges from 
sandy loam to fine sand and has a wide range in color and 
mottling. A few areas on very high bench positions are 
underlain by limestone. 

The Caleb soils differ from the Mystic soils in having a 
thinner, more friable, less clayey subsoil. The surface and 
subsurface layers of Caleb soils are similar to the Gara soils, 
but the Gara soils formed in glacial till in place. Caleb soils 
contain fewer pebbles, have a more permeable, less firm sub- 
soil, and contain more sand in the substratum than the Gara 
soils. 

Caleb loam, 9 to 14 percent slopes, moderately 
eroded (CbD2).—This soil is on side slopes of high benches 
near major streams and tributaries in the county. It is 
mainly along the north sides of streams near the ends of 
long sloping ridges. This soil normally is downslope from 
Ladoga soils on benches. Some areas are adjacent to and 
downslope from the Mystic soils, and extend to the bot- 
tom lands. Areas of this soil are irregular in size and 
shape. They generally are on short side slopes near stream 
bottoms and are long and narrow. 

This soil has the profile described as representative for 
the series. In some places the surface layer is very dark 
grayish brown and is 8 to 7 inches thick. In some areas 
plowing has mixed the surface and subsurface layers and 
the plow layer is gray or grayish brown when dry. 

Included with this soil in mapping were small areas of 
adjacent soils and some areas that are more sandy than 
is typical. If the sandy spots are significant to manage- 
ment, they are indicated on the soil map by the symbol 
for sand spots. Also included were a few areas having 
slopes of 5 to 9 percent and some severely eroded areas 
that are shown on the soil map by the symbol for severely 
eroded spots. 

This soil is moderately suited to row crops, but runoff 
is rapid and the loamy surface layer erodes readily if 
vegetation is sparse. The soil contains short waterways 
that are easily gullied. It has no limitations for pasture 
except that small gullies may form in overgrazed spots. 
Where practical, individual areas of this soil are managed 
with other soils. (Capability unit 11161 : woodland suit- 
ability group 7) 

Caleb-Mystic loams, 9 to 14 percent slopes, mod- 
erately eroded (CeD2).—These soils are on short side slopes 
of benches near all the major streams and tributaries. 
They are downslope from the Givin and Ladoga soils on 
benches and upslope from the Colo, Kennebec, and Zook 
soils of the bottom lands. On a few narrow, rounded 
benches they are on the entire benchtop and side slope. 
They are upslope from the Ely or Olmitz soils on foot 
slopes. 

A typical area consists of somewhat poorly drained 
Mystic soils on the upper half of side slopes and the 
moderately well drained Caleb soils on the lower half. 
Caleb soils make up about 50 percent of this mapping 
unit, and Mystic soils most of the remaining 50 percent. 
The profiles of these soils are similar to those described 
as representative for their respective series. The surface 
layer averages 3 to 7 inches in thickness, ranges from 
loam to light clay loam, and is very dark grayish brown. 


16 SOIL SURVEY 


Included with these soils in mapping were small up- 
slope areas of Ladoga or Givin soils. Also included were 
areas of slightly eroded and severely eroded soils. Small, 
sandy areas within areas of the Caleb soil are indicated 
by the spot symbol for sand, and included severely eroded 
areas are shown by a symbol for severe erosion. Also in- 
cluded were a few areas of a soil having slopes of 5 to 9 
percent. 

Because the soils of this complex are in small areas, 
they are generally managed with other soils for crop or 
pasture. There are a few waterways that are easily gul- 
lied. The organic-matter content generally is low, and soil 
tilth is poor in places. 

These soils are poorly suited to row crops even if ero- 
sion is controlled and gullies are filled and seeded. (Capa- 
bility unit IVe-2; woodland suitability group 7) 

Caleb-Mystic loams, 14 to 18 percent slopes, mod- 
erately eroded (CeE2).—These soils occur on side slopes 
of high benches. They are downslope from Ladoga soils 
on benches and are upslope and adjacent to first and 
second bottoms near major streams. Slopes are longer 
and benches are normally higher than in the strongly 
sloping Caleb-Mystic loams. 

Caleb soils make up about 60 percent of the mapping 
unit, and Mystic soils most of the remaining 40 percent. 
The profiles of these soils are similar to those described 
as representative for their respective series. Their surface 
layer ranges from 8 to 7 inches in thickness. The soils in 
this unit are slightly lighter colored in the surface layer 
near the timbered areas along Middle River than they 
are in the southern part of the county. 

Included with these soils in mapping were small areas 
that are slightly eroded or severely eroded. Severely 
eroded areas are indicated on the soil map by a symbol 
for severely eroded spots. Also included were a few areas 
that are strongly sloping and steeply sloping. 

Soils in this complex are not extensive but are locally 
important. They are not suited to row crops, but some 
small areas are managed with more suitable soils as crop- 
land. 

Runoff is rapid to very rapid because of the moderately 
steep slopes. Gullies form easily in side drains, and the 
hazard of erosion is serious. Fertility is low. If erosion is 
controlled, gullies are stabilized. By applying adequate 
fertilizers and lime, good pasture and legumes can be 
grown. (Capability unit VIe-2; woodland suitability 
group 7) 


Clanton Series 


The Clanton series consists of deep, moderately dark 
soils that have a clayey subsoil. These soils of the uplands 
formed in material weathered from shale. They are on 
low ridges where slopes are 9 to 18 percent and on side 
slopes where slopes are 14 to 25 percent. They are down- 
slope from limestone outcrops or ledges and from the 
Nordness soils. In some places where limestone strata are 
absent, Clanton soils are downslope from the Gara soils. 
They are most common in the central part of the county 
along the North and Middle Rivers and along Clanton 
Creek near the town of Peru. The native vegetation is 
trees and grasses. Natural drainage is difficult to deter- 


mine, but these soils are considered to be moderately well 
drained. 

In a representative profile, the surface layer is dark 
reddish-brown silt loam about 8 inches thick. The sub- 
surface layer is silt loam about 3 inches thick. It is red- 
dish brown and friable. The reddish-brown, very firm 
subsoil is silty clay in the upper part and silty clay loam 
in the lower part. It extends to a depth of about 38 
inches. The substratum is firm, reddish-brown shaly silty 
clay loam that has light yellowish-brown mottles. 

The Clanton soils have low available water capacity, 
and their permeability is very slow. These soils resist 
saturation, because it is difficult for water and plant roots 
to penetrate the shale. They tend to be droughty, and 
plants are shallow rooted. They are slightly acid to 
medium acid in the surface layer unless limed, and they 
are low in organic-matter content. They are very low in 
available nitrogen and phosphorus and low in available 
potassium. If vegetation is removed or becomes thin, the 
soils will erode severely. Runoff is rapid because of the 
very slow permeability of the subsoil and substratum. 
Gullies form easily if timber is cleared. 

Clanton soils are not suited to row crops. Where the 
surface layer is thickest and runoff is controlled, these 
soils provide some pasture. In most areas they are better 
suited to woodland and wildlife habitat than to other 
uses. Large areas can be managed separately, but small 
areas are managed with the adjacent more dominant soils. 

Representative profile of Clanton silt loam, 14 to 25 
percent slopes, moderately eroded, 1,900 feet south and 
1,380 feet west of the northeast corner of sec. 6, T. 74 
N., R. 26 W., in a timber pasture on a slope of 15 percent: 


A1—90 to 8 inches, dark reddish-brown (5YR 8/2) silt loam ; 
reddish gray (5YR 5/2) when dry; weak, fine, platy 
structure and weak, fine, granular structure; friable; 
few reddish-brown (5YR 4/3) peds in lower part; neutral 
(pH 6.8) ; clear, smooth boundary. . 

A2—8 to 11 inches, reddish-brown (5YR 4/3) heavy silt loam ; 
light reddish brown (5XR 6/3) when dry; weak, medium, 
platy structure, breaking to weak, medium, subangular 
blocky structure; friable; common, fine, tubular pores; 
medium acid (pH 5.8); gradual, smooth boundary. 

IIB21t—11 to 17 inches, reddish-brown (5YR 4/3) silty clay; 
reddish brown (5YR 5/3) when dry; moderate, fine and 
very fine, subangular blocky structure; very firm; thin, 
discontinuous clay films; common, fine, tubular pores; 
medium acid (pH 5.7) ; gradual, smooth boundary. 

IIB22t—17 to 29 inches, reddish-brown (5YR 4/3) silty clay; 
reddish brown (5YR 5/3) when dry; moderate, fine, 
angular blocky structure; very firm; thin, continuous 
clay films; common, fine, tubular pores; very strongly 
acid (pH 4.8) ; gradual, smooth boundary. 

IIB3t—29 to 38 inches, reddish-brown (5YR 4/3) heavy silty 
clay loam; reddish brown (5YR 5/3) when dry; weak, 
coarse, platy structure, breaking to weak, medium, sub- 
angular blocky structure; structure partly due to the 
shale parent material; very firm; thin, discontinuous clay 
films; slightly acid (pH 6.5) ; gradual, smooth boundary. 

IIC—38 to 48 inches, reddish-brown (5YR 4/3) shale of silty 
clay loam texture; common, fine, prominent, light yellow- 
ish-brown (2.5Y 6/4) mottles; platy structure due to the 
shale parent material; firm; neutral (pH 7.0). 


The surface layer ranges from 6 to 10 inches in thickness. 
In some places where the surface layer is thin, part of the 
reddish-brown subsurface layer is mixed with it. In some 
uneroded areas the surface layer is very dark brown. The 
subsoil ranges from 24 to 48 inches in thickness and from 
reddish brown to reddish gray and dark red in color. Some 
areas appear to have a purplish-red cast. The underlying 
shale is mainly reddish brown but is lighter in color than the 
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subsoil and contains strata of gray and yellowish-brown shale. 
There is a wide range in thickness of various shale strata. 
In some places, at a depth of 5 or 6 feet, gray and brown 
are the dominant colors. 

The subsoil of the Clanton soils is reddish-brown, whereas 
that of the Gosport soils is gray to brown. 

Clanton silt loam, 9 to 14 percent slopes, moderately 
eroded (CID2).— This soil generally occupies talus slopes 
below limestone ledges. In places where limestone is not 
present, the soil is downslope from the Gara soils. 

Included with this soil in mapping were small areas 

where the subsurface layer is exposed and small areas of 
the Gosport soils. Also included were some severely 
eroded areas that are indicated on the soil map by the 
symbol for severely eroded spots. 
, Permeability is very slow and runoff is rapid, especially 
if this soil is in pasture. The surface layer takes in water 
fairly well but it is too thin to slow runoff. Roots do not 
penetrate the subsoil readily. 

This Clanton soil is better suited to woodland or wild- 
life habitat than to most other uses, but some areas are 
cleared and are in pasture. Small areas are managed with 
adjacent soils. Because of the clayey subsoil, this soil is 
droughty and erodible. (Capability unit VIe-3; wood- 
land suitability group 9) 

Clanton silt loam, 14 to 25 percent slopes, moderately 
eroded (CIF2).—This soil occupies talus slopes below lime- 
stone ledges. It is in small areas along the North and 
Middle Rivers, their tributaries, and Clanton Creek. In 
some places less sloping Clanton soils are upslope. 

Included with this soil in mapping were severely 
eroded areas where the subsurface layer or subsoil is 
exposed. Also included were small areas of Nordness, 
Gara, and Gosport soils. 

This Clanton soil is suited to woodland or wildlife 
habitat, but it is generally managed with adjacent areas. 
The erosion hazard is very severe if the soil is cleared of 
trees and shrubs. Droughtiness, slow permeability, and 
poor root development limit the response to treatment. 
(Capability unit VITe-2; woodland suitability group 9) 

Clanton-Gosport silt loams, 9 to 14 percent slopes, 
moderately eroded (CmD2).— These soils are in such intri- 
cate patterns that they were not separated on the soil 
map. Clanton soils make up about 60 percent of the com- 
plex, and Gosport soils nearly 40 percent. These soils are 
throughout the limestone and shale areas of the county. 
They are generally adjacent to and between the Gara or 
Lindley soils upslope and steeper shale-derived soils 
downslope. In some areas these soils are on talus slopes 
below rock outcrops and are adjacent to alluvial soils on 
stream bottoms. 

The Clanton and Gosport soils in this mapping unit 
have profiles similar to those described under their re- 
spective series. 

Included with these soils in mapping were small areas 
of Gara, Lindley, and Nordness soils. Significant areas of 
Gara or Lindley soils are indicated on the soil map by a 
symbol for glacial till spots. In some areas the underlying 
shale is mixed with and contains fragments of limestone 
or sandstone. In these areas the surface layer contains 
more material of sand size than is typical. Such an area 
is in the eastern part of the county near the town of St. 
Charles. 


Nearly all areas of these soils are in pasture or wooded 
pasture. A few very small areas are in crops and are 
managed with adjacent soils. The tilth is generally good, 
and these soils are more accessible to machinery than 
steeper soils derived from shale. Permeability is very 
slow. These soils are droughty, subject to erosion, and low 
in fertility, but if erosion is controlled and rainfall is 
sufficient, the soils produce some pasture. (Capability unit 
VIe-3; woodland suitability group 9) 

Clanton-Gosport silt loams, 14 to 18 percent slopes, 
moderately eroded (CmE2).—The soils in this mapping 
unit are moderately steep and are on irregular side slopes 
below areas of the Gara or Lindley soils or less sloping 
soils derived from shale. The Clanton and Gosport soils 
are so intermingled that they were not separated on the 
soil map. Clanton soils make up about 55 percent of the 
mapping unit, and Gosport soils nearly 45 percent. 

These soils have profiles similar to those described as 
representative for their respective series, but they are 
moderately eroded and in many places the surface layer 
is thinner. 

Included with these soils in mapping were small areas 
of Gara and Lindley soils. Also included were some 
severely eroded areas where the surface layer and subsoil 
have been mostly or entirely eroded away. 

These soils are not suited to row crops. Their use is 
severely limited by the hazard of erosion and by drought- 
iness and slope. Most areas are in wooded pasture, but 
some are in timber or brush. Pasture is normally poor, 
because fertility is low to very low. Growth of trees is 
slow, but use of these soils for woodland and wildlife 
habitat helps to control erosion. (Capability unit VITe-2; 
woodland suitability group 9) 

Clanton-Gosport silt loams, 18 to 25 percent slopes, 
moderately eroded (CmF2).—These soils are the most ex- 
tensive of the Clanton-Gosport silt loams. The Clanton 
soils make up about 50 percent of the mapping unit, and 
the Gosport soils nearly 45 percent. Each has a profile 
similar to the one described as representative for its re- 
spective series. The soils are downslope from the Gara 
and Lindley soils. 

Included in mapping were areas of Nordness soils and 
areas of limestone outcrops. 

Soils of this mapping unit are suited to woodland and 
wildlife habitat. They are not suited to row crops. Most 
of the acreage is in pasture or woodland. The hazard of 
erosion and the limitation of droughtiness are very severe. 
(Capability unit VIIe-2; woodland suitability group 9) 

Clanton-Gosport silt loams, 25 to 40 percent slopes, 
moderately eroded (CmG2).—These very steep soils are on 
side slopes that are downslope from the Gara and Lind- 
ley soils, and they extend to stream bottoms. Clanton 
soils make up 55 percent of the mapping unit, and Gos- 
port soils nearly 45 percent. 

The profiles of these soils are similar to those described 
as representative for their respective series, but the tex- 
ture of the surface layer differs within short distances. 
It is commonly silty clay loam or silt loam. There are 
many stabilized or partially stabilized gullies. 

Included with these soils in mapping were large areas 
of steep and very steep Lindley and Gara soils. Also in- 
cluded were many small areas of the Nordness soils. Lime- 
stone outcrops are common. 


18 SOIL SURVEY 


These soils are not used for crops, and they produce 
low-quality pasture. Growth of trees and shrubs is slow. 
If trees and shrubs are removed, runoff is excessive and 
the hazard of erosion is very serious. Slopes are too steep 
for the use of farm equipment in renovating existing pas- 
tures. (Capability unit VITe-2; woodland suitability 
group 9) 


Clarinda Series 


The Clarinda series consists of deep, dark colored and 
moderately dark colored, very poorly drained soils that 
formed in highly weathered, very fine textured glacial 
till on uplands. The native vegetation was water-tolerant 
prairie grasses. These soils are on short side slopes or 
around the heads of drainageways where slopes are 5 to 
9 percent. They are downslope from the Clearfield and 
Sharpsburg soils and upslope from the Lamoni and 
Shelby soils. Individual areas are in every part of the 
county. Areas are small, and those less than 2 acres in 
size are indicated on the soil map by the symbol for gray 
clay spots. 

In a representative profile, the surface layer is black 
and very dark gray silty clay loam about 16 inches thick. 
It has a few dark grayish-brown mottles in the lower 
part. The subsoil extends to a depth of about 52 inches. 
The upper 7 inches is dark-gray to dark grayish-brown, 
very firm silty clay. This is underlain by gray silty clay 
or clay that has yellowish-brown and strong-brown 
mottles. It is very firm when moist and sticky or plastic 
when wet. This layer is sticky, gray clay commonly 
known as gumbotil. The gumbotil is underlain by a mixed 
gray and yellowish-brown, firm clay loam glacial till. 
This layer contains more sand and has olive-gray and 
brown mottles. The detailed profile described as repre- 
sentative for the series is not described to a depth great 
enough to show this glacial till. 

The Clarinda soils are so fine textured that the water 
they hold cannot readily be used by many crops. Avail- 
able water capacity is moderate. Permeability is very 
slow, and these soils dry out very slowly. These soils are 
medium to high in organic-matter content. Most areas 
are slightly acid to medium acid in the surface layer 
unless limed. They are low in available nitrogen and 
phophorus and low to medium in available potassium. 
Roots are abundant in the surface layer, but they have 
difficulty in penetrating the fine textured subsoil. Infiltra- 
tion of surface water is also very slow, and therefore 
runoff is rapid. The hazard of erosion is severe if vege- 
tation is sparse. 

The major concern of management is wetness because 
of seepage at the contact of Clarinda soils and the more 
permeable soils upslope. Clarinda soils are managed as 
pasture where possible, but some areas are managed with 
more suitable adjacent soils. If the wetness cannot be 
corrected, plants for wildlife habitat are an alternative. 

Representative profile of Clarinda silty clay loam, 5 
to 9 percent slopes, 140 feet east and 50 feet north of the 
southwest corner of sec. 14, T. 77 N., R. 29 W. in a 
pasture on a slope of 7 percent: 

A1—0 to 11 inches, black (10YR 2/1) light silty clay loam; 


dark gray (10YR 4/1) when dry; weak, fine, subangular 
blocky structure, breaking to weak, fine, granular struc- 


ture; friable; neutral (pH 6.5) : gradual, smooth bound- 


ary. 

A3—11 to 16 inches, very dark gray (10YR 3/1) silty clay 
loam; many, fine, faint, dark grayish-brown (10YR 4/2) 
mottles; weak, very fine, subangular blocky structure; 
firm; medium acid (pH 6.0) ; gradual, smooth boundary. 

IIB21tg—16 to 23 inches, dark-gray to dark grayish-brown 
(N 4/0 to 2.5Y 4/2) silty clay; few, fine, distinct, yellow- 
ish-brown (10YR 5/6) mottles; moderate, medium, pris- 
matic structure, breaking to moderate, fine, subangular 
blocky structure; very firm; some very dark gray (10YR 
3/1) coatings carrying down on prism faces; thin, con- 
tinuous clay films; colors partly inherited from paleo B 
of Yarmouth-Sangamon paleosol; medium acid (pH 5.8); 
gradual, smooth boundary. 

IIB22tg—23 to 36 inches, gray (5Y 5/1) heavy silty clay; 
few, fine, distinct, yellowish-brown (10YR 5/4) mottles 
increasing with depth; moderate, medium, prismatic 
structure, breaking to moderate, fine, angular blocky 
structure; very firm; thick, continuous clay films; few, 
fine, tubular pores; few, medium sand grains; few, very 
dark gray (10YR 3/1) areas in old root channels and 
voids; color partly inherited from paleo B of Yarmouth- 
Sangamon paleosol; slightly acid (pH 6/4); gradual, 
smooth boundary. 

IIB23tg—-36 to 52 inches, gray (5Y 5/1) clay; many, fine, 
distinct, yellowish-brown (10YR 5/6) mottles ; few, coarse, 
prominent, strong-brown (7.5YR 5/8) mottles in lower 
part of horizon; moderate, medium to fine, prismatic 
structure, breaking to weak, medium and fine, angular 
blocky structure; very firm; thin, continuous clay films; 
common, medium to coarse sand grains; few very dark 
gray (10YR 3/1) krotovinas; color partly inherited from 
paleo B of Yarmouth-Sangamon paleosol; neutral (pH 
6.6). 


The surface layer is dark-gray to black silty clay loam 
ranging from 7 to 18 inches in thickness. The subsoil ranges 
from 214 to 6 feet in thickness. Gray or olive gray is the 
dominant color, but there is a wide range in the amount and 
size of yellowish-brown and strong-brown mottles. Reddish 
mottles occur in some areas. The subsoil is silty clay or clay. 
The gumbotil subsoil is underlain by firm clay loam glacial 
till. This layer contains some stones and pebbles. It is com- 
monly light gray highly mottled with brown, olive gray, and 
red. It ranges from gray to yellowish brown with a wide 
range in mottling. 

Clarinda soils have a more silty surface layer than the 
Lamoni soils. They also differ from the Lamoni soils in having 
a thick, compact, highly weathered, gray gumbotil subsoil, 
and they have a lower sand content in the subsoil, are less 
sloping, and are grayer in the subsoil. 


Clarinda silty clay loam, 5 to 9 percent slopes (CnC).— 
This moderately sloping soil is in coves at the heads of 
waterways and extends laterally for short distances on 
side slopes. It is downslope from Clearfield, Nira, and 
Sharpsburg soils, and it is upslope from the Shelby soils. 
It is in small areas. 

Permeability in the surface layer is moderately slow, 
but it is very slow in the subsoil, and this prevents water 
from draining through the soil. This soil holds water and 
is seepy during months of normal rainfall, but it becomes 
very hard during dry periods. 

Included with this soil in mapping were very small 
areas of Clearfield and Lamoni soils. 

Most of this soil is in pasture. When saturated it dries 
out very slowly, and weeds and grasses tolerant to excess 
wetness are evident. It is poorly suited to row crops, but 
a few small areas are plowed and managed with more 
permeable soils adjacent to them. Runoff is rapid, and 
there is a serious hazard of erosion if this soil is plowed. 

The major concern in managing this soil is the wet, 
seepy condition caused by drainage water moving later- 
ally over the gumbotil from the more permeable soils up- 
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slope. Tile drains will not function in the Clarinda, soil 
itself, but interceptor tile lines in the permeable soils 
above are beneficial in removing excess water. (Capabil- 
ity unit IVw-1; woodland suitability group 9) 

Clarinda silty clay loam, 5 to 9 percent slopes, mod- 
erately eroded (CnC2).—This moderately sloping soil is 
in coves near the heads of waterways. It extends laterally 
in thin bands along side slopes and is downslope from 
the Clearfield, Nira, and Sharpsburg soils and is upslope 
from the Shelby or Lamoni soils. It is in small areas. 

The profile of this soil is similar to that described as 
representative for the series, but it has a very dark gray 
surface layer that averages about 7 inches in thickness. 
Small areas of gumbotil subsoil are exposed in places. 

Included with this soil in mapping were small eroded 
areas of the Clearfield and Lamoni soils. Also included 
were severely eroded areas of Clarinda soils that are 
indicated on the soil map by the symbol for severely 
eroded spots. 

This soil is poorly suited to row crops, but in places 
small areas are managed with adjacent soils and used 
for crops. Some areas are left in grass vegetation within 
cultivated fields. 

Permeability is very slow, and the soil becomes satu- 
rated during normal rainfall. It dries out very slowly, 
R becomes very hard and cracks during long dry pe- 
riods. 

This soil is low in plant nutrients and has poor 
tilth. Runoff is rapid even if the soil is in grass or weedy 
vegetation. The major concern in managing this soil is 
the very wet, seepy condition caused by water moving 
laterally across the gumbotil layer from the more friable, 
permeable soils upslope. Interceptor tile drainage in 
these permeable soils is beneficial to this Clarinda soil. 
(Capability unit IVw-1; woodland suitability group 9) 


Clearfield Series 


The Clearfield series consists of deep, dark-colored, 
poorly drained, seepy soils of the uplands that formed 
in thin loess under a native vegetation of water-tolerant 
prairie grasses. These soils have slopes of 5 to 9 percent. 
They are at the heads of draws or in thin bands on the 
upper side slopes. They are in small areas in all parts 
of the county, downslope from the gently sloping high 
divides. They are downslope from the Macksburg and 
Sharpsburg soils and upslope from the Clarinda soils. 

In a representative profile, the surface layer is silty 
clay loam about 17 inches thick. The upper 12 inches of 
this layer is typically black, and the lower 5 inches is 
very dark gray. The subsoil is gray, dark grayish-brown, 
and dark-gray silty clay loam about 27 inches thick. It 
is friable and has brown and yellowish-brown mottles 
that increase with depth. The substratum, at a depth of 
about 44 inches, is a dark-gray, very firm, very slowly 
permeable glacial till layer, commonly referred to as 
gumbotil. It is a silty clay in texture. 

The Clearfield soils have high available water capacity 
and moderately slow permeability. They are normally 
wet and seepy in both the surface layer and the subsoil 
because drainage water from the more permeable loess 
moves laterally over the compact, very slowly permeable, 


underlying clayey layer. Wetness restricts root growth in 
most areas. The surface layer is slightly acid unless limed 
and is high in organic-matter content. These soils are 
low to medium in available nitrogen and potassium, and 
they are low in available phosphorus. 

If the wetness is corrected, these soils are suited to row 
crops, but they are subject to erosion. Where the soils are 
in row crops, erosion control practices are needed to pre- 
vent excessive soil loss. 

Representative profile of Clearfield silty clay loam, 5 
to 9 percent slopes, 200 feet west and 250 feet north of 
the southeast corner of the SW14NEY, sec. 25, T. 75 N., 
R. 28 W. in a cultivated field on a slope of 7 percent: 


Ap—0 to 7 inches, black (10YR 2/1) medium silty clay loam ; 
cloddy, breaking to weak, fine, granular structure; fri- 
able; plentiful roots; neutral (pH 6.8); abrupt, smooth 
boundary. ፪ 

A1—7 to 12 inches, black (10YR 2/1) medium to heavy silty 
clay loam; moderate, medium and fine, granular struc- 
ture; friable; neutral (pH 6.8) ; gradual, smooth bound- 
ary. 

A3—-12 to 17 inches, very dark gray (10YR 3/1) medium to 
heavy silty clay loam; few, fine, faint, yellowish-brown 
(10YR 5/4) mottles at a depth of 15 inches; moderate, 
very fine, subangular blocky structure; friable; neutral 
(pH 6.6) : gradual, smooth boundary. 

B21tg—17 to 23 inches, dark-gray (10YR 4/1) medium silty 
clay loam; many, fine and medium, distinct, olive-brown 
(2.5Y 4/4) mottles; weak, medium, subangular blocky 
structure, breaking to moderate, fine, subangular blocky 
structure; friable; black (10YR 2/1) organic coating in 
root channels and pores; thin, discontinuous, very dark 
gray clay films; slightly acid (pH 6.4); gradual, smooth 
boundary. 

B22tg—23 to 31 inches, dark grayish-brown (2.5Y 4/2) medium 
silty clay loam; many, fine, distinct, yellowish-brown 
(10YR 5/4 and 5/6) mottles; few, fine, distinct, brown 
(7.5YR 4/4) mottles and few, fine, distinct, yellowish- 
brown (10YR 5/8) mottles; moderate, medium, subangu- 
lar blocky structure; friable; thin, discontinuous clay 
films; common, fine and medium, black oxides; slightly 
acid (pH 6.4); gradual, smooth boundary. 

B23tg—81 to 39 inches, gray (2.5Y 5/1) light silty clay loam ; 
many, medium, prominent, yellowish-brown (10YR 5/6 
and 5/8) mottles and a few, fine, prominent, brown 
(7.5YR 4/4) mottles; weak, medium, prismatic struc- 
ture, breaking to moderate, medium, subangular blocky 
structure; friable; thin, discontinuous, dark-gray clay 
films on prism faces; few organic clay coatings in pores 
and fine root channels; neutral (pH 6.6); gradual, 
smooth boundary. 

B3g—39 to 44 inches, gray (N 5/0) light silty clay loam; 
many, medium and coarse, prominent, yellowish-brown 
(10YR 5/6 and 5/8) mottles and few, fine, prominent, 
brown (7.5YR 4/4 and 4/6) mottles; weak, medium, pris- 
matic structure, breaking to weak, coarse, subangular 
blocky structure; friable; neutral (pH 6.6); abrupt, 
smooth boundary. 

IIBb—44 to 52 inches, dark-gray (10YR 4/1) silty clay; very 
firm; Yarmouth-Sangamon paleosol to a depth of many 
feet; neutral (pH 6.8). 


Where cultivated, the surface layer is very dark gray in 
some profiles. In uneroded areas the surface layer is typically 
black and ranges from 10 to 20 inches in thickness. The sub- 
soil ranges from gray to dark grayish brown or olive gray 
in color and from 2 to 4 feet in thickness. The depth to 
elayey gumbotil ranges from 3 to 5 feet. In areas where the 
loess is thickest over the underlying clayey layer, the subsoil 
is somewhat better drained and has more mixing of brown 
eolor and mottles. | 

The Clearfield soils are grayer in the subsoil and more 
poorly drained than the Nira and Sharpsburg soils. They 
have clayey gumbotil at a depth of 3 to 5 feet, have steeper 
slopes, and are more poorly drained than the Macksburg soils. 
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Clearfield silty clay loam, 5 to 9 percent slopes 
(CoC).—This soil is near the heads of upland drainageways 
and is downslope from the gently sloping Macksburg and 
Sharpsburg soils. It is adjacent to and upslope from the 
Clarinda soils. In places in the southeastern part of the 
county, this soil is adjacent to areas of Nira soils. It is 
commonly in coves around heads of waterways, but some 
areas extend into narrow areas on side slopes. On some 
side slopes this soil is adjacent to the moderately sloping 
Nira and Sharpsburg soils. This soil has the profile de- 
scribed as representative for the series. 

Included with this soil in mapping were very small 
areas of Sharpsburg or Macksburg soils and, at the lower 
border, areas of Clarinda soils. Significant spots of Clar- 
inda soils are indicated on the map by the symbol for 
clay spots. 

This soil is moderately suited to row crops if drainage 
is installed and erosion is controlled. Over half the acre- 
age of this soil is in crops, but many undrained areas 
remain in pasture. Individual areas are small and are 
managed with the adjacent Macksburg and Sharpsburg 
soils. 

The major concerns in managing this soil are wetness 
and seepiness. Moderate slopes and runoff make this soil 
subject to erosion. It commonly contains waterways that 
are very wet. These tend to gully easily near the junction 
with the Clarinda soils and other soils that are down- 
slope. (Capability unit TTTw-1: woodland suitability 
group 11) 

Clearfield silty clay loam, 5 to 9 percent slopes, mod- 
erately eroded (CoC2).—This soil is in coves around heads 
of upland drainageways that break abruptly from the 
broad upland divides. It is downslope from the Macks- 
burg and Sharpsburg soils and upslope from the Clarinda 
soils. It is normally adjacent to the moderately eroded 
Nira and Sharpsburg soils, which are on the rounded side 
slopes between the drainageways. It is in small areas. 

This soil is poorly drained, and erosion has removed 
part of the original surface layer. Consequently, this layer 
is thinner than that in the profile described as representa- 
tive for the series. Only 3 to 7 inches of the original sur- 
face layer remains. Gray and grayish-brown colors are 
mixed in the plow layer. 

Included with this soil in mapping were small, less 
eroded areas and very small, upslope areas of better 
drained Macksburg and Sharpsburg soils. Also included, 
near the lower boundary of areas of this soil, were small 
spots of Clarinda soils. If these areas are significant, they 
are indicated on the soil map by the symbol for clay 
spots. 

This soil is moderately suited to row crops, and most 
areas are in crops. Runoff is more rapid because part of 
the absorptive surface layer has been removed by erosion. 

The subsoil is wet and seepy unless tiled. In some areas 
the surface layer is difficult to work because plowing has 
mixed subsoil material into it. Plowing this layer when 
wet tends to make it cloddy. Individual areas of this soil 
are small in size, and most of them are managed with the 
adjacent Sharpsburg soils. If the wetness is corrected and 
erosion is controlled, this soil is moderately suited to row 
crops. (Capability unit 111۳-1: woodland suitability 
group 11) 


Clinton Series 


The Clinton series consists of deep, light-colored, mod- 
erately well drained soils of the uplands that formed in 
loess in the central and eastern parts of the county. These 
soils are on narrow, rounded ridgetops where slopes are 
2 to 9 percent, and on side slopes where slopes are 5 to 
14 percent. They are also on some high, undulating, and 
gently sloping benches near the major streams. 

The Clinton soils are adjacent to the Ladoga soils and 
are upslope from the strongly sloping to steep Gara, Kes- 
wick, and Lindley soils. Many areas of the Clinton soils 
are densely wooded. The native vegetation was trees. 

In a representative profile, the surface layer is very 
dark grayish-brown silt loam about 4 inches thick. The 
subsurface layer is brown silt loam about 5 inches thick. 
It is very pale brown when dry. The subsoil, to a depth 
of 52 inches, is dark yellowish-brown and yellowish- 
brown slity clay loam and light silty clay. In the lower 
part of the subsoil there are some brown and light brown- 
ish-gray mottles. The substratum is friable, yellowish- 
brown light silty clay loam. It is mottled with strong 
brown and olive gray. The substratum is not shown in the 
detailed description of the representative profile. 

The Clinton soils formed in loess that is underlain by 
weathered glacial material. The loess ranges from about 
12 feet thick on ridgetops to about 4 feet thick on some 
side slopes. In places where the loess is thinnest, there 
are narrow bands of soils that are somewhat poorly 
drained. 

Clinton soils have high available water capacity and 
moderately slow permeability. They are medium acid to 
strongly acid in the surface layer unless limed. They are 
low to very low in available nitrogen, very low to medium 
in available phosphorus, and low to medium in available 
potassium. These soils are moderately low to very low in 
organic-matter content. They have a deep, favorable root 
zone. 

Individual areas of these soils are commonly long and 
narrow, and some are large enough to be managed sep- 
arately. These are in row crops, but many small areas on 
narrow ridges are in pasture or timber and are managed 
with the steeper Gara and Lindley soils. The Gara and 
Lindley soils are less suited to crops. 

The Clinton soils are subject to erosion if cultivated, 
and erosion control practices are needed. 

Representative profile of Clinton silt loam, 2 to 5 per- 
cent slopes, 2,710 feet north and 1,660 feet east of the 
southwest corner of sec. 19, T. 75 N., R. 26 W., on a 
timbered ridgetop on a convex slope of 3 percent: 

01—% inch to 0, black (10YR 2/1) partially decomposed 
roots and leaves; silt loam; weak, fine, granular struc- 
ture; very friable; abrupt, smooth boundary. 

A1—0 to 4 inches, very dark grayish-brown (10YR 3/2) silt 
loam; grayish brown (10YR 5/2) when dry; weak, fine, 
granular structure; friable; medium acid (pH 6.0) ; clear, 
smooth boundary. 

A2—4 to 9 inches, brown (10YR 4/3) silt loam; very pale 
brown (10YR 7/3) when dry; light-gray (10YR 7/2) 
grainy coatings on ped faces; weak, fine, platy structure, 
breaking to weak, fine, granular structure; friable; 
medium acid (pH 5.6) ; abrupt, smooth boundary. 

B1—9 to 16 inches, dark yellowish-brown (10YR 4/4) silty 


clay loam; light yellowish brown (10YR 6/4) when dry; 
light-gray (10YR 7/2) silt coatings on ped faces; weak 
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to moderate, fine, subangular blocky structure; friable; 
strongly acid (pH 5.2); clear, smooth boundary. 

B21t—16 to 25 inches, dark yellowish-brown (10YR 4/4) silty 
clay ; light yellowish brown (10YR 6/4) when dry; faint, 
pale-brown (10YR 6/3) coatings on ped faces; moderate, 
fine, angular and subangular blocky structure; firm; 
thick, continuous clay films on ped faces; few, fine, very 
dark gray (10YR 3/1) oxide stains; few roots; strongly 
acid (pH 5.2) ; gradual, smooth boundary. 

B22t—25 to 33 inches, yellowish-brown (10YR 5/4) silty clay ; 
faces of peds dark yellowish-brown (10YR 4/4); few, 
fine, faint, brown (7.5YR 4/4) mottles; moderate, medi- 
um, subangular blocky structure; firm; thin, discon- 
tinuous clay films on ped faces; many, very dark gray 
(10YR 3/1) oxide stains; strongly acid (pH 5.2); 
gradual, smooth boundary. 

B23t—33 to 39 inches, yellowish-brown (10YR 5/4) heavy 
silty clay loam; few, medium, faint, dark yellowish- 
brown (10YR 4/4) mottles and common, medium, dis- 
tinct, light brownish-gray (10YR 6/2) mottles; weak to 
very weak, medium, subangular blocky structure; firm; 
thin, discontinuous clay films on ped faces; common, very 
dark gray (10YR 3/1) oxide stains; strongly acid (pH 
5.2) ; gradual, smooth boundary. 

B3t—39 to 52 inches, yellowish-brown (10YR 5/4) silty clay 
loam; few, fine, faint, brown (7.5YR 4/4) mottles and 
few, medium, faint, yellowish-brown (10YR 5/6) mottles ; 
common, medium, distinct, pale-brown (10YR 6/3) mot- 
tles; some vertical cleavage; friable; very few, thin, dis- 
continuous clay films; few  discontinuous silt coats; 
common, very dark gray (10YR 3/1) oxide stains; 
Strongly acid (pH 5.4). 

The surface layer ranges from very dark grayish brown to 
pale brown, depending on the degree of erosion and the depth 
of plowing. In cultivated areas the surface layer is very light 
gray when dry. Its texture commonly is silt loam but ranges 
to light silty clay loam. Uneroded areas have a very dark 
gray or very dark grayish-brown silt loam surface layer that 
is 2 to 5 inches thick. The lighter colored subsurface layer 
ranges from 3 to 6 inches in thickness. These layers are 
mixed by plowing. The subsoil ranges from 24 to 40 inches or 
more in thickness and from silty clay loam to light silty clay 
in texture. The maximum clay content of the subsoil in the 
representative profile is slightly higher than is typical for the 
Series. The amount of brown and gray mottling in the lower 
part of the subsoil varies widely. 

The Clinton soils have a thinner surface layer and a 
thicker, more evident subsurface layer than the Ladoga soils. 
They have a thinner surface layer than the Sharpsburg soils, 
and they have a brown subsurface layer that the Sharpsburg 
Soils do not have. 


Clinton silt loam, 2 to 5 percent slopes (CsB).— This 
soil is gently sloping on slightly rounded, narrow ridge- 
tops, where the relief generally is steeper near the major 
streams. Typical areas are surrounded by moderately 
sloping Clinton soils near the point of the ridge, and are 
adjacent to the Ladoga soils which are on the broader 
ridgetops upslope. 

This soil has the profile described as representative for 
the series. 

The combined thickness of its surface and subsurface 
layers is 7 to 11 inches. Its subsoil is dark yellowish- 
brown and yellowish-brown silty clay loam and silty clay. 

Included with this soil in mapping were very small 
T of more severely eroded and more sloping Clinton 
soils. 、 

If erosion is controlled, this soil is well suited to row 
crops. It is in narrow areas, and therefore most areas are 
managed with adjacent soils as croplands. Some areas 
are in pasture. (Capability unit ITe-3; woodland suita- 
bility group 3) 

Clinton silt loam, 5 to 9 percent slopes (CsC).—This 
soil is moderately sloping on sharply rounded ridgetops 


and narrow divides. These ridges extend back to broad, 
less sloping divides occupied by Clinton or Ladoga soils. 
This soil hes upslope from Lindley soils or from strongly 
sloping Clinton soils. Some areas are adjacent to the 
Keswick soils, which are on the lower points of ridges. 

On most of its acreage, this soil is not cultivated and 
has a thin, very dark grayish-brown surface layer and a 
brown subsurface layer. It has a dark yellowish-brown 
silty clay loam to light silty clay subsoil that is mod- 
erately slow in permeability. 

Included with this soil in mapping were small areas of 
strongly sloping and more eroded Clinton soils. Also in- 
cluded in the lower part of some areas mapped as this 
soil were very small areas of the Keswick and Lindley 
soils. Significant areas of Keswick and Lindley soils are 
indicated on the soil map by the symbol for glacial till 
spots. 

This soil is moderately suited to row crops if erosion is 
controlled, but most of it is in timber or pasture. Some 
areas have been cleared and are managed separately from 
adjacent steeper side slopes. 

This soil is subject to erosion if cultivated. Heads of 
hillside drainageways are in this soil, and gullies are 
readily formed. (Capability unit IIIe-2; woodland suita- 
bility group 3) 

Clinton silt loam, 5 to 9 percent slopes, moderately 
eroded (CsC2).—This moderately sloping soil is on sharply 
rounded ridgetops and narrow divides in the steeper 
areas of the county. It is also in narrow bands down- 
slope from gently sloping Clinton soils. These ridges and 
short side slopes extend back toward broader ridges oc- 
cupied by Ladoga soils. This soil is upslope from Kes- 
wick and Lindley soils and from areas of strongly sloping 
Clinton soils. 

The profile of this soil differs from the one described as 
representative for the series in that erosion has removed 
part of the surface layer, leaving 3 to 7 inches of mate- 
rial that is a mixture of the original surface and sub- 
surface layers. In areas that are in pasture or that are 
thinly wooded, the brown and light-gray silty subsurface 
layer is exposed, so that the present surface layer is dis- 
tinctly light colored when dry. 

Included with this soil in mapping were very small 
areas in which erosion is slight or severe. Also included, 
near the lower edge of some areas mapped as this soil, 
were small areas of the Keswick and Lindley soils. The 
more significant areas of severe erosion and of glacial till 
are indicated on the soil map by the symbol for erosion 
and glacial till spots. 

Most of this soil is in crops. It is moderately suited to 
row crops if erosion is controlled. Because runoff is medi- 
um to rapid, the soil is subject to erosion. In places, plow- 
ing has mixed some of the upper part of the subsoil and 
the remaining surface layer. This results in poorer tilth 
and a tendency to cloddiness. Heads of hillside drainage- 
ways extend into this soil and, in places, have formed 
small gullies. Organic-matter content is very low, and 
this soil is less fertile than the uneroded Clinton soils. 
(Capability unit IIIe-2; woodland suitability group 3) 

Clinton silt loam, 9 to 14 percent slopes, moderately 
eroded (CsD2).—This strongly sloping soil is on side slopes 
below other Clinton soils, and it is upslope and adjacent 
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to the Lindley soils. It is also in very short, irregular 
bands or oval-shaped areas around hillside drainageways. 

This soil has a grayish-brown surface layer 3 to 7 
inches thick. In plowed fields the subsurface layer is 
mixed with the surface layer. In places some of the upper 
part of the subsoil is mixed into the plow layer. The 
brown and grayish subsurface layer is exposed in areas 
that are in pasture or lightly wooded, and it is distinctly 
light colored when dry. Gray and brown mottles are 
more common in the lower part of this soil than in other 
Clinton soils. 

Included with this soil in mapping were some small 
areas of slightly eroded and severely eroded Clinton soils. 
Severely eroded areas are shown on the soil map by the 
symbol for severely eroded spots. Also included were 
small areas of strongly sloping Lindley soils that are 
downslope. The more significant areas are indicated on 
the soil map by the symbol for glacial till spots. 

This soil is moderately suited to row crops if erosion is 
controlled. Individual areas are small, and many of them 
are managed with the less sloping Clinton soils as crop- 
land. Some are managed with less suitable soils as pas- 
ture. This soil is subject to severe erosion because it has 
strong slopes and rapid runoff. Waterways are present in 
most areas, and rapid concentration of water creates 
gullies. Some of these gullies cannot be crossed by farm 
machinery. 

The surface layer is very low in organic-matter con- 
tent, and in many places soil tilth is poor. Fertility is 
lower than in the less eroded Clinton soils. (Capability 
unit TITe-2; woodland suitability group 8 ) 

Clinton silt loam, benches, 2 to 5 percent slopes 
(CtB).—This soil is on slightly rounded tops of stream 
benches near major streams bordered by steep, heavily 
wooded uplands. The part farthest from the stream is 
adjacent to the steep Clinton, Gosport. and Lindley soils. 
The side slopes and escarpments adjacent to this soil 
nearer the streams are occupied by Caleb and Mystic 
soils. In a few places, these gentlv sloping benches extend 
to first bottoms occupied bv Nodaway soils. In other 
places, this soil is upslope from low escarpments of lime- 
stone bedrock. 

This soil differs from the soil having the profile de- 
scribed as representative for the series in that it is on 
stream benches and its substratum grades to coarser tex- 
tured, stratified materials ranging from sand to clay loam. 
It commonly has fewer gravish mottles in the lower part 
of the subsoil because of the underlying permeable ma- 
terials. 

Included with this 801] in mapping were small areas of 
fine sandy loam or fine sand blown up from the nearby 
bottom lands and very small areas of more poorly drained 
Vesser soils. Where significant, areas of sand and of steep 
"000 are indicated on the soil map by spot sym- 

ols. 

This soil is well suited to row crops if erosion is con- 
trolled. Small areas are managed with adjacent soils. 
This soil is low to moderately low in organic-matter con- 
tent and fertilitv, but areas under cultivation are 
commonly in good tilth and easily worked. Erosion is a 
moderate hazard. (Capability unit ITe-3; woodland suita- 
bility group 3) 


Colo Series 


The Colo series consists of deep, dark-colored, poorly 
drained soils that formed in alluvium on first bottoms. 
These soils are near all the major streams and tributaries 
in the county, but they are most common along the 
benches of North River. They are nearly level and gently 
sloping. The native vegetation in most areas was prairie 
grasses, though in some areas there were trees that in- 
fluenced the development of the soils. 

Colo soils are in association with other dark-colored 
soils of the bottom lands. Normally, the Colo soils are be- 
tween the fine-textured, more poorly drained Wabash or 
Zook soils that are near the outer boundaries of the bot- 
tom land and the moderately well drained Kennebec soils 
that are near the stream. In some areas, they are adjacent 
to soils on upland side slopes and foot slopes and soils 
on stream benches. : 

In a representative profile, the surface layer is black 
grading to very dark gray silty clay loam about 25 inches 
thick. The underlying layers are firm, very dark gray 
silty clay loam. At a depth of about 5 feet the material 
is stratified and some sand grains are present. It has a 
few brown mottles. The texture is finer, and mottling 
increases in the lower part. When this material is dry, 
gray coatings are present. . 

The Colo soils have high available water capacity and 
moderately slow permeability. They are high in organic- 
matter content and slightly acid in the surface layer un- 
less limed. They are medium in available nitrogen and 
are medium to high in available phosphorus and potas- 
sium. These soils have a deep, favorable root zone. 

Colo soils are easily tilled. They are suited to row 
crops, and most areas are managed as cropland with ad- 
jacent soils on bottom land. Many areas have meandering 
surface drains and small ponded areas. Most areas need 
some tile drainage to correct this condition. These soils 
are subject to flooding of varying frequency, but water 
does not stand for long periods. 

Representative profile of Colo silty clay loam, 740 feet 
south and 1,460 feet west of the northeast corner of sec. 
3, T. 76 N., R. 27 W., in a level cultivated field: 

Ap—0 to 8 inches, black (10YR 2/1) light silty clay loam; 
dark gray (10YR 4/1) when dry; weak, fine, granular 
structure; friable; slightly acid (pH 6.4) ; clear, smooth 
boundary. | : 

A11—8 to 18 inches, black (10YR 2/1) light silty clay loam; 
dark gray (10YR 4/1) when dry; weak, very fine, sub- 
angular structure; friable; slightly acid (pH 6.5) ; clear, 
smooth boundary. ۲ 

A12—18 to 25 inches, very dark gray (10YR 3/1) silty clay 
loam; gray (10YR 5/1) when dry; weak, fine, subangular 
blocky structure; friable; discontinuous, grainy, gray 
coatings when dry; few, fine, tubular pores; slightly acid 
(pH 6.5) ; gradual, smooth boundary. | 

AC—25 to 89 inches, very dark gray (10YR 3/1) silty clay 
loam; few, fine, faint, brown (10YR 4/3) mottles; gray 
(10YR 5/1) when dry; weak, medium to fine, prismatic 
structure, breaking to weak, fine, angular blocky struc- 
ture; firn; light gray (10YR 6/1) when dry; grainy 
eoatings on ped faces: common tubular pores; slightly 
acid (pH 6.5) : gradual, smooth boundary. 

C—39 to 58 inches, very dark gray (10YR 3/1) silty clay 
loam; few, fine, faint, brown (10YR 4/3) mottles; weak, 
medium, prismatic structure, breaking to weak, fine, 
angular blocky structure; firm; light gray (10YR 6/1 
and 7/1) when dry; grainy coatings on ped faces; few 
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tubular pores; few, fine, yellowish-brown (10YR 5/6) 
concretions; slightly acid (pH 6.5). 

The surface layer is typically silty clay loam but ranges to 
heavy silt loam in texture and from 18 to 30 inches in thick- 
ness. It ranges from black to very dark gray. Some areas 
contain very fine sand and recent light-colored deposition 
mixed in the surface layer. The underlying layer has a very 
dark gray to black color, but there is a wide range in amount 
of brown mottling. At a depth of more than 3 feet, the layers 
of gray and brown are more common. These layers are light 
to medium silty clay loam, and some areas have very thin 
strata mixed with fine sand. The underlying materials are 
commonly more sandy and range from silty clay loam having 
enough sand to give a gritty feel to clay loam at a depth 
between 4 and 6 feet. 

Colo soils are better drained, more permeable, and less 
clayey in the underlying material than the poorly drained 
Zook soils or very poorly drained Wabash soils. They are 
grayer and more mottled in the underlying material than the 
Kennebec soils and are finer textured and more poorly 
drained. 

Colo silty clay loam (0 to 2 percent slopes) (Cu).—This 
soil is on first bottoms and is in small areas near all the 
major streams of the county and their tributaries. It is 
not extensive, but it is locally important. It is in associa- 
tion with and adjacent to the Kennebec and Zook soils on 
first bottoms, and in some places it is adjacent to the 
Nevin and Wiota soils on second bottoms. This soil is 
dark colored and has moderately slow permeability. The 
surface layer usually absorbs water readily. 

Included with this soil in mapping, where the soil 
material has a high content of fine sand, were small areas 
of Spillville scils. Very sandy areas and areas of sandy 
deposition are indicated on the soil map by the symbol 
for sand spot. Also included were small areas of the as- 
sociated Kennebec and Zook soils. 

This soil is well suited to row crops if wetness is 
controlled. Many areas have swales or surface drains that 
become ponded from flooding. The soil is normally in 
good tilth, however, and dries out more quickly than the 
fine-textured associated soils on bottom land. Most of this 
soil is in crops and is managed with adjacent soils. Some 
small areas that are not accessible to machinery are in 
pasture. (Capability unit ۲۲۳-1: woodland suitability 
group 11) 

Colo silty clay loam, channeled (0 to 2 percent slopes) 
(Cv).—This soil is on first bottoms in narrow areas that 
include the stream itself. It is adjacent to Colo or Zook 
soils farther away from the stream, and it is frequently 
flooded. 

The profile of this soil is similar to that described as 
representative for the Colo series, but it has a wider 
range in color and texture of the surface layer than is 
typical. 

Included with this soil in mapping were areas of Ken- 

nebec, Spillville, and Zook soils and some recent sandy 
deposition. 
_ This soil is unsuited to crops, because of the meander- 
ing stream within its boundaries. Streambank cutting is 
common, and short side gullies form at the edge of the 
stream channel. Access for farm machinery is very 
limited. 

Most of the acreage is in wooded pasture. Small parts 
of some areas are managed as cropland with more suit- 
able adjacent soils on either side of the stream. In some 
areas it would be practical to straighten the stream. 


With stream straightening and bank stabilization, this 
soil could be tilled close to the streambank and would 
compare favorable with other Colo soils in suitability for 
crops. (Capability unit Vw-l; woodland suitability 
group 11) 

Colo-Ely silty clay loams, 2 to 5 percent slopes 
(CwB).—This complex consists of Colo and Ely soils that 
are in narrow, upland drainageways and along very 
small, intermittent streams in all parts of the county. 
These areas range from about 100 to 500 feet in width, 
and it was not practical to separate the different soils on 
the soil map. 

The Colo soils make up about two-thirds of the acreage 
and are near the streams. The gently sloping Ely soils 
make up about one-third of the acreage and are on foot 
slopes adjacent to the drains. 

Soils of both series have a thick, black to very dark 
gray silty clay loam surface layer and are silty clay loam 
in the underlying layers. The Colo soils are poorly 
drained, and the Ely soils are somewhat poorly drained. 

Included with these soils in mapping were small areas 
of Judson, Kennebee, and Olmitz soils. 

Because areas of this complex are narrow, most of them 
are managed with adjacent soils as either cropland or 
pasture. Most areas wide enough to be managed separately 
are in crops. The natural fertility of these soils is high. 

Floodwater and runoff from adjacent slopes cause 
gullying and deposition of soil material on the surface 
layer. Many very narrow areas are left as grass water- 
ways within areas of cropland. Tile drainage is needed 
for better growth of either crops or pasture. After drain- 
age is improved and gullying and deposition are con- 
trolled, the larger areas of this soil are well suited to row 
crops. (Capability unit IIw-1; woodland suitability 
group 11) 

Colo-Ely silty clay loams, gullied, 2 to 5 percent 
slopes (CyB).— These soils are along upland drainageways 
and very small upland streams in all parts of the county 
(fig. 18). The soils are in areas too small to be mapped 
separately. 

Gullying is in the form of large central gullies or 
winding, stabilized, small streams where streambanks 
have eroded and short side gullies have formed. In many 
places these are dominant in more than half the total 
area. 

This mapping unit differs from Colo silty clay loam, 
channeled, in that it includes some fine-textured soils and 
less poorly drained soils, and channeling and gullying 
are more severe. The channeling has been caused by severe 
gullying rather than by the meandering of streams. These 
Colo and Ely soils also are more exposed to runoff from 
upslope, and this results in side gullies or deposition. 

These soils are not suited to crops. Fertility and tilth 
are good, but gullying is severe. In places where narrow 
streams level out, there are deposits of silt, clayey sedi- 
ment, or sandy material washed down from gullies. 
Where gullies can be filled or smoothed, the soils should 
be kept in grass so that gullying can be controlled. Gully 
control, pasture improvement, tree planting, and the es- 
tablishment of wildlife areas are practices that can be 
used to improve these soils. (Capability unit Vw-1; wood- 
land suitability group 2) 
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Figure 13.—Typical area of Colo-Ely silty clay loams, gullied, 2 to 5 percent slopes. 


Dunbarton Series, Deep Variant 


The Dunbarton series, deep variant, consists of mod- 
erately deep, moderately dark colored soils that formed 
partly in thin layers of loess and partly in glacial till 
sediments underlain by clayey residuum and hard lime- 
stone bedrock. These soils of the uplands are moderately 
well drained. They are on upper side slopes and ridge- 
points. The native vegetation was trees. 

These soils are downslope and adjacent to the Clinton 
or Ladoga soils and upslope from Steep rock land and 
Nordness soils. They are in small areas along the North 
and Middle Rivers, most commonly in the east-central 
part of the county. 

In a representative profile, the surface layer is very 
dark gray silt loam about 4 inches thick. The subsurface 
layer is dark grayish-brown silt loam about 7 inches thick. 
This layer is light brownish gray when dry. The upper 
part of the subsoil, about 4 inches thick, is brown silty 
clay loam. The lower part of the subsoil is firm and very 
firm, weathered silty clay and clay glacial till that is 
about 15 inches thick. The upper 4 inches is firm, brown 
silty clay and the lower 11 inches is very firm, reddish- 
brown and yellowish-red clay. These layers are underlain 
at a depth of about 30 inches by limestone bedrock. 


Available water capacity is medium to low, depending 
on depth to limestone bedrock. Permeability is slow in 
the clayey part of the subsoil that formed in till, but it is 
moderate in the layers that formed in loess. In areas that 
are less than 30 inches deep to bedrock, these soils are 
somewhat droughty. The root zone is shallow because of 
the very firm clay layer and lack of available moisture. 
The organic-matter content is low, and these soils are low 
to very low in available nitrogen and phosphorus and 
medium in available potassium. They are normally medi- 
um acid to very strongly acid in the surface layer and 
the upper part of the subsoil unless limed. 

Most areas of these soils are in pasture, but some areas 
are managed as cropland with the more suitable Ladoga 
and Clinton soils that are upslope on ridgetops. Other 
areas are managed as pasture or left in trees. 

The Dunbarton soils, deep variant, tend to be droughty, 
but the hazard of erosion is the main concern of manage- 
ment. The surface and subsurface layers absorb water 
well, but there is rapid runoff because of the very slowly 
permeable lower part of the subsoil. Tilth commonly is 
good, except in areas of severe erosion. 

Representative profile of Dunbarton silt loam, deep 
variant, 9 to 14 percent slopes, moderately eroded, 380 
feet south and 100 feet east of the northwest corner of 
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sec. 4, T. 75 N., R. 27 W., in a pasture on a short ridge- 
point having a slope of 9 percent: 


A1—0 to 4 inches, very dark gray (10YR 3/1) silt loam; 
weak, fine, granular structure; friable; slightly acid (pH 
6.5) ; clear, smooth boundary. 

A2—4 to 11 inches, dark grayish-brown (10YR 4/2) silt loam; 
grainy coatings, light brownish gray (10YR 6/2) when 
dry; weak, very fine, platy structure, breaking to weak, 
very fine, subangular blocky structure; friable; medium 
acid (pH 6.0) ; gradual, smooth boundary. 

B1—11 to 15 inches, brown (10YR 4/8) light silty clay loam; 
faces of peds dark grayish brown (10YR 4/2); weak, 
fine, subangular blocky structure; friable; grainy coat- 
ings, light brownish gray (10YR 6/2) when dry; medium 
acid (pH 5.6) ; clear, smooth boundary. 

IIB21t—15 to 19 inches, brown (7.5YR 4/4), silty clay; faces 
of peds brown (7.5YR 4/2); moderate, fine, angular 
blocky structure; firm; thin, discontinuous clay films; 
very strongly acid (pH 4.8) ; clear, smooth boundary. 

IIB22t—19 to 30 inches, reddish-brown (5YR 4/4) and 
yellowish-red (5YR 4/6) clay; few, fine, faint, strong- 
brown (7.5YR 5/6) mottles; moderate, medium, prismatic 
structure breaking to moderate, fine and very fine, angu- 
lar blocky structure; very firm; thick, continuous clay 
films; slightly acid (pH 6.5) ; abrupt, wavy boundary. 

IIIR—30 inches +, limestone bedrock. 


The surface layer ranges from 3 to 5 inches in thickness 
and from very dark gray to very dark grayish-brown in color. 
The subsurface layer ranges from 5 to 8 inches in thickness. 
The upper part of the subsoil formed in loess or glacial sedi- 
ments and has little range in color. This layer ranges from 
3 to about 7 inches in thickness. The lower part of the sub- 
soil is reddish-brown, strong-brown, and brown clay or silty 
clay. Most of it is mixed with yellowish red, but some is 
mixed with yellowish brown and olive gray. This layer ranges 
from 18 to 20 inches in thickness. Depth to hard limestone 
bedrock ranges from 20 to 40 inches. The Dunbarton soils in 
Madison County were mapped as a deep variant because they 
are underlain by hard limestone at a greater depth than is 
typical for the series. 

The Dunbarton soils, deep variant, differ from the Keswick 
soils in that they have a more silty surface layer and are 
underlain by hard limestone bedrock at a depth of about 30 
inches. Dunbarton soils, deep variant, are deeper to limestone 
bedrock than the Nordness soils. In addition, they have a 
clayey subsoil and are not so droughty as the Nordness soils. 

Dunbarton silt loam, deep variant, 9 to 14 percent 
slopes, moderately eroded (DbD2).—This sloping soil is in 
parts of the county where limestone outcrops are on 
upper side slopes, and it occupies ends of ridges on nar- 
row loess-covered ridgetops. It is downslope from the 
Clinton and Ladoga soils and upslope and adjacent to 
Nordness soils or Steep rock Jand. 

, In some areas the profile of this soil has thinner and 
lighter colored surface and subsurface layers than the 
profile described for the series. 

Erosion has removed much of the surface layer and 
the subsurface layer is exposed in some areas of pasture 
and timber. In cultivated areas these layers are mixed. by 
plowing. The combined thickness of the surface and sub- 
surface layers averages 8 to 18 inches. 

Included with this soil in mapping were areas with a 
thicker surface layer and small, severely eroded areas. 
Also included were narrow bands of adjacent soils near 
the boundaries of areas mapped as this soil. Limestone 
fragments up to 12 inches in size are common on the 
surface near the boundary with Steep rock land. 

This soil is poorly suited to row crops even if erosion is 
controlled. It is low in organic-matter content, and severely 
eroded spots have poor tilth. Most areas are in pasture. 
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This soil is droughty in some years, but erosion is the 
major concern in management of the soil. If erosion is 
checked, the soil generally can be farmed with more suit- 
able soils. In some areas, however, this soil is better 
suited to woodland or wildlife habitat than to crops be- 
cause the areas are small, the soil is droughty, and it is 
subject to severe erosion. (Capability unit IVe-3; wood- 
land suitability group 2) 


Ely Series 


The Ely series consists of deep, dark-colored, somewhat 
poorly drained soils that formed in local alluvium eroded 
from adjacent upland side slopes. These soils have slopes 
that range from 2 to 5 percent. They occur in all parts 
of the county but are most common in the western and 
southern parts. These gently sloping soils are in convex, 
fan-shaped areas at the foot of drainageways or on nar- 
row, flat to concave foot slopes at the base of the upland 
slopes. The native vegetation was prairie grasses. 

In a representative profile, the surface layer is black 
light silty clay loam and very dark gray silty clay loam 
about 32 inches thick. The subsoil is dark grayish-brown 
and grayish-brown, friable silty clay loam, about 22 
inches thick, that has yellowish-brown and brown mot- 
tling. The subsoil also contains some very dark gray. The 
substratum is light silty clay loam or light clay loam 
below a depth of about 54 inches. Color and mottling are 
similar to those in the subsoil. The detailed profile is not 
described to a depth great enough to show the substratum. 

The Ely soils have high available water capacity. They 
are moderate in permeability. In places they receive 
seepage water. These soils have high organic-matter con- 
tent and absorb water readily. They are low to medium 
in available nitrogen, low in available phosphorus, and 
medium to high in available potassium. They have a deep, 
favorable root zone. Typically, these soils are medium 
acid in the surface layer unless limed. 

Ely soils are fertile and suited to crops. Most individual 
areas are too small to be managed separately. Most of 
the larger areas are managed with adjacent soils on 
bottom lands, and the smaller areas are managed with 
adjoining soils on uplands. Most of the acreage is in crops. 

Representative profile of Ely silty clay loam, 2 to 5 
percent slopes, 240 feet west and 420 feet south of the 
northeast corner of sec. 8, T. 76 N., R. 27 W., in a culti- 
vated field on a foot slope of 3 percent: 

Ap—0 to 9 inches, black (10YR 2/1) light silty clay loam; 
weak, fine, granular structure; friable; medium acid 
(pH 5.7) : clear, smooth boundary. 

A1—9 to 18 inches, black (10YR 2/1) light silty clay loam; 
weak to moderate, fine, subangular blocky structure; fri- 
able; medium acid (pH 5.7) ; gradual, smooth boundary. 

A3—18 to 32 inches, very dark gray (10YR 3/1) silty clay 
loam; weak, medium, prismatic structure, breaking to 
weak, fine, subangular blocky structure; friable; slightly 
acid (pH 6.4); gradual, smooth boundary. 

B2—32 to 39 inches, dark grayish-brown (10YR 4/2) and 
some very dark gray (10YR 3/1) medium silty clay loam ; 
common, fine, distinct, brown (10YR 5/3) and yellowish- 
brown (10YR 5/6) mottles; moderate, medium, prismatic 
structure, breaking to weak, fine, subangular blocky 
structure; friable; neutral (pH 6.6); gradual, smooth 
boundary. 

B3—39 to 54 inches, grayish-brown (10YR 5/2) and some 
very dark gray (10YR 3/1) light silty clay loam; com- 
mon, fihe, distinct, yellowish-brown (10YR 5/6) mottles ; 
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brown (10YR 5/3) ped interiors; weak, medium, pris- 
matic structure, breaking to weak, fine, subangular 
blocky structure; friable; very few clay flows in pores; 
neutral (pH 6.6). 


The combined thickness of the surface layer and subsoil 
ranges from 40 to 60 inches. The surface layer ranges from 
24 to 36 inches in thickness. In most areas this layer is black, 
but in some it is covered to plow depth by more recent 
deposition. These more recent layers are gray or grayish 
brown and generally contain more fine sand than the older 
surface layer. The subsoil ranges from 15 to 30 inches in 
thickness and from grayish brown to dark grayish-brown 
light loam to medium silty clay loam. There is a wide range 
in the amount of very dark gray in the subsoil. The abund- 
ance of yellowish-brown mottles ranges from few to common, 
and they have a wide range in size. Coarser sand particles are 
in some places in the lower subsoil and substratum. The sub- 
stratum ranges from silty clay loam to clay loam and has 
a very wide range in the color and amount of mottling. 

The Ely soils are more poorly drained, grayer colored, and 
more mottled in the subsoil than the Judson soils. They con- 
tain less sand, are not as brown in the subsoil, and are not 
as well drained as the Olmitz soils. The Ely soils are better 
drained than the Zook soils. Ely soils have a thicker surface 
layer than the Nevin soils and lack the increase in clay con- 
tent from the surface layer to the subsoil. 

Ely silty clay loam, 2 to 5 percent slopes (EIB).—This 
gently sloping soil is on alluvial foot slopes at the base of 
hill slopes. Also, some areas are on alluvial fans at the 
end of long drainageways. This soil is upslope from and 
adjacent to the Colo and Zook soils on first bottoms and 
downslope from areas of the Lamoni and Shelby soils. 
Some areas are underlain by sand at a depth of about 
8 feet. 

Included with this soil in mapping were small areas of 
the Judson, Olmitz, and the gently sloping Zook soils. 

This soil is well suited to row crops. It is productive, 
and the surface layer is normally in good tilth. Limita- 
tions for crops are minor, and the hazard of erosion is 
only slight. This soil receives runoff from adjacent slopes, 
and some drainageways tend to gully slightly during 
heavy rains. The runoff from adjacent slopes leaves silt 
and fine sand on the surface of this soil. In some places, 
this deposition creates greater problems than erosion. 

Most areas of this soil need some tile drains for better 
crop growth. Diversion terraces at the base of side slopes 
also benefit this soil. If wetness is corrected and excess 
runoff from side slopes is safely removed, this soil is well 
suited to row crops. (Capability unit IIw-1; woodland 
suitability group 8) 


Flaggy Alluvial Land 


Flaggy alluvial land (0 to 2 percent slopes) (Fg) is 
on narrow bottoms of small streams in the central part 
of the county, most commonly in areas where limestone 
crops out. This land type consists of loamy to sandy al- 
luvium that contains many fragments of limestone from 
nearby ledges. These fragments are flaggy. They range 
from 2 to 10 inches in diameter and from one-half inch 
to 2 or 3 inches in thickness and are irregular in shape. 

This land type commonly is adjacent to areas of Steep 
rock land, and the limestone fragments are stratified with 
coarse sand and loamy material. In wider areas it is ad- 
jacent to and includes small areas of Spillville loam, 
flaggy substratum. Most areas are long and narrow. They 
include stream channels that are quite straight but are 


subject to severe streambank cutting that exposes the 
stratified rock fragments. 

This land type is somewhat droughty, but it is subject 
to flash floods from fast-moving runoff from the ad- 
jacent steep and very steep, rocky side slopes. Water re- 
cedes quickly and leaves new deposits of sand and frag- 
mented rock after each flood. 

Areas of Flaggy alluvial land have very rocky stream- 
beds. During very hard rains, large fragments of lime- 
stone are deposited in these channels. Some streams are 
spring fed, but most are dry between rains. 

This land type is not suited to crops of any kind and 
has very severe limitations for pasture. Tree roots can 
penetrate the stratified layers, but grass roots are very 
shallow. Side drains form medium to large, rocky ra- 
vines, and these limit access for livestock. Flaggy alluvial 
land is suited to woodland and wildlife habitat. (Capa- 
bility unit Vw-1; woodland suitability group 2) 


Gara Series 


The Gara series consists of deep, moderately dark 
colored, moderately well drained soils of the uplands that 
formed in glacial till under prairie grasses and trees. 
These soils are on the crests of narrow ridges, where 
slopes are 5 to 9 percent, and on side slopes where slopes 
are 9 to 40 percent. Most areas of Gara soils are on side 
slopes of 14 percent or more. Individual areas are typi- 
cally large and are along all main tributaries of the 
major streams. In addition, many of them are adjacent to 
the major streams. 

The Gara soils are adjacent to and downslope from the 
Ladoga, Lamoni, and Keswick soils (fig. 14). In some 
places they are downslope from the Sharpsburg and 
Clinton soils. In the central and eastern parts of the 
county, Gara soils are upslope from soils that were de- 
rived from limestone and shale. Among these are the 
Nordness, Clanton, and Gosport soils. | 

In a representative profile, the surface layer is very 
dark gray loam about 7 inches thick. The subsurface 
layer is loam about 4 inches thick. It is dark grayish 
brown when moist and light brownish gray when dry. 
The subsoil, to a depth of about 32 inches, is yellowish- 
brown to brown, firm clay loam. The lower part of the 
subsoil is light brownish-gray, firm clay loam that has 
many yellowish-brown and strong-brown mottles. Free 
lime (concretions of white carbonate) are at a depth of 
about 38 inches. The substratum is not shown in the de- 
tailed description of the representative profile. 

The Gara soils have high available water capacity and 
moderately slow permeability. The surface layer takes in 
water readily, but because of the compact subsoil and the 
slope of Gara soils, runoff ranges from medium to rapid. 
The hazard of erosion is severe, and gullies form readily 
if vegetation such as trees or grass is thin or is absent. 
Gara soils are slightly acid to strongly acid in the sur- 
face layer unless limed, and they are medium in organic- 
matter content. They are low in available nitrogen, very 
low to low in available phosphorus, and low to medium 
in available potassium. These soils have a deep, favorable 
rooting zone. 

The less sloping Gara soils can be safely used for crop- 
land if erosion is controlled. Most other areas, depending 
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Figure 14,—Area of a Gara soil in pasture. Ladoga soils are on ridgetops in background. 


on steepness and irregularity of slope, are used for pas- 
ture, woodland, or wildlife habitat. 

Representative profile of Gara loam, 18 to 25 percent 
slopes, moderately eroded, 175 feet south and 780 feet east 
of the northwest corner of sec. 29, T. 75 W., R. 28 W., in 
a timber pasture on a northwest-facing slope of 18 per- 


cent: 


A1—0 to 7 inches, very dark gray (10YR 3/1) loam; mod- 
erate, very fine, granular structure; friable; slightly acid 
(pH 6.3) ; clear, smooth boundary. 

A2—7 to 11 inches, dark grayish-brown (10YR 4/2) loam; 
light brownish gray (10YR 6/2) when dry; grainy coat- 
ings, light gray (10YR 7/2) when dry; weak, medium, 
platy structure to moderate, fine, granular structure; 
friable; medium acid (pH 5.7); clear, smooth boundary. 

B1t—11 to 17 inches, yellowish-brown (10YR 5/4) clay loam; 
faces of peds dark -grayish-brown (10YR 4/2); brown 
(10YR 5/3) when kneaded; moderate, fine, angular and 
subangular blocky structure; firm; dark grayish-brown, 
nearly continuous, grainy coatings; thin, discontinuous 
clay films; few pebbles; strongly acid (pH 5.2); clear, 
smooth boundary. 

B21t—17 to 25 inches, yellowish-brown (10YR 5/4) heavy 
clay loam; faces of peds brown (10YR 4/3); weak, 
medium, subangular blocky structure, breaking to mod- 
erate, fine and very fine, subangular and angular blocky 
structure; firm; few, discontinuous, grainy coatings; 
thin, nearly continuous clay films; common pebbles; 
strongly acid (pH 5.3); gradual, smooth boundary. 


B22t—25 to 32 inches, brown (10YR 5/3) heavy clay loam; 
few, fine, distinct, yellowish-brown (10YR 5/4) mottles 
and few, fine, faint, grayish-brown (10YR 5/2) mottles; 
moderate, medium, subangular blocky structure; firm; 
thin, continuous clay films; few, black, organic coatings 
in root channels; common pebbles; medium acid (pH 
5.7) ; gradual, smooth boundary. 

B23t—32 to 38 inches, light brownish-gray (2.5Y 6/2) clay 
loam; faces of peds grayish brown (2.5Y 5/2); common, 
fine and medium, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, medium, subangular blocky structure; 
firm; thin, continuous clay films; few, fine and medium, 
black concretions of an oxide; dark organic stains in 
root channels; common pebbles; slightly acid (pH 6.2) ; 
abrupt, smooth boundary. 

B3t—38 to 50 inches, light brownish-gray (2.5Y 6/2) light 
clay loam ; common, fine, distinct, yellowish-brown (10YR 
5/4) and strong-brown (7.5YR 5/6) mottles; weak, 
coarse, to moderate, medium, subangular blocky structure ; 
firm; few, thin, discontinuous clay films; fine to medium 
carbonate concretions; few, fine, brown concretions; 
common pebbles; moderately alkaline (pH 8.0). 


The color of the surface layer depends upon past manage- 
ment. The surface layer in undisturbed areas of timber is 
nearly black, and in cultivated areas it is lighter because of 
erosion and loss of organic matter. The combined thickness 
of the surface and subsurface layers is typically 7 to 12 
inches. Consequently, in eroded areas material from these 
two layers is mixed in plowing and the subsurface layer is 
exposed in some places. The subsoil ranges from 24 to 40 
inches or more in thickness. The Gara soils in this county 
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have a finer textured subsoil in most places than is typical 
for the series. Mottles of strong brown, yellowish brown, and 
gray are normally present in the lower part of the subsoil. 
The substratum is mottled, grayish-brown or yellowish- 
brown clay loam. The upper part of the substratum is leached 
of lime, but free lime is in this layer at depths between 30 
and 50 inches. 

The Gara soils differ from Shelby soils in having a lighter 
colored, thinner surface layer and a higher content of clay 
in the subsoil. They have a grayish subsurface layer that is 
absent in Shelby soils. They have a thicker, darker colored 
surface layer and a less pronounced subsurface layer than 
the Lindley soils. 

Gara loam, 5 to 9 percent slopes, moderately eroded 
(GaC2).—This soil is in small areas in the zones of transi- 
tion between timber and prairie throughout the county. 
It is moderately sloping on side slopes and is downslope 
from the Ladoga soils. In a few places Keswick or 
Lamoni soils are upslope. In places this soil is adjacent 
te Clinton soils on narrow ridges and in most places is 
adjacent to and upslope from the steeper Gara soils. 

The profile of this soil is similar to that described as 
representative for the series, but it has a very dark gray- 
ish-brown surface layer, lacks a subsurface layer, is 
shallower to the subsoil, and is commonly more mottled 
in the subsoil. 

The surface layer is 8 to 7 inches thick. In places the 
surface layer and some of the upper part of the subsoil 
have been mixed by plowing. In small areas the subsoil 
is exposed. Where these areas are significant, they are 
indicated on the soil map by the symbol for severely 
eroded spots. 

Included with this soil in mapping were small areas of 
the Lamoni or Keswick soils near the upper boundaries 
of areas mapped as this soil. Where these inclusions are 
significant, they are indicated on the soil map by the 
symbol for clay spots. 

Individual areas of this soil are small, and most of 
them are managed with the adjacent Ladoga soils as 
cropland. Some are managed as pasture with soils that 
are less suitable for cropland. 

This soil is subject to erosion. It is moderately suited 
to row crops if erosion is controlled. Soil tilth is normally 
good, except in the severely eroded areas. These areas 
tend to be cloddy and hard when they are dry. (Capa- 
bility unit IITe-3; woodland suitability group 4) 

Gara loam, 9 to 14 percent slopes, moderately eroded 
(GaD2).—This strongly sloping soil is mainly on convex 
ridges that extend down from the narrow, loess-mantled 
divides. It also occurs in narrow bands along side slopes, 
and here it is downslope from the Ladoga soils. On hill- 
sides the soil is crossed by waterways that make the 
slopes irregular. This soil is upslope from steeper Gara 
soils, and in some areas it is adjacent to and upslope from 
Nordness, Clanton, or Gosport soils. Some areas of this 
soil are adjacent to and downslope from Keswick or 
Lamoni soils. In a few places this soil occupies convex, 
sloping ridgepoints and extends down to high benches 
above stream bottoms. 

The profile of this soil is similar to that described as 
representative for the series, but it has a 8- to 7-inch 
surface layer that is very dark grayish brown. The gray- 
ish subsurface layer is absent in places or is mixed with 
the surface layer. 

Included with this soil in mapping were small areas 
where the subsoil is exposed in plowing. Also included 


were narrow bands of Lamoni and Keswick soils at the 
upper boundaries of areas of this soil. These spots are 
generally too small to be shown on the map, but the more 
significant areas are indicated by the symbols for se- 
verely eroded spots and for clay spots. Where this soil is 
above limestone or shale, small spots of these materials 
were included. If these spots are important to manage- 
ment, they are shown on the map by the symbols for 
rock outcrops and for shale outcrops. 

This soil is used for both cropland and pasture. Be- 
cause it occupies areas of irregular shape, it is not man- 
aged separately but generally is managed with the ad- 
jacent Ladoga soils or other Gara soils. | 

This soil is poorly suited to row crops. The thin sur- 
face layer, the compact, moderately slowly permeable 
subsoil, and the strong slopes cause runoff to be rapid. 
Erosion is therefore a serious hazard. Gullies form easily, 
and stones may be exposed on the surface and hinder 
cultivation. This soil is low in available plant nutrients, 
especially nitrogen and phosphorus. Controlling erosion, 
maintaining good tilth, and improving fertility are the 
major concerns in managing this soil. (Capability unit 
IVe-2; woodland suitability group 4) | 

Gara loam, 14 to 18 percent slopes (GaE).—This soil is 
mainly near streams where the topography is rough and 
hills are partially wooded. It typically occurs as bands 
along hillsides, downslope from the Ladoga soils on the 
ridges. These areas have a wide range in width and slope 
characteristics and have many sidehill drainageways. 
This soil is upslope from the steeper Gara soils and the 
Nordness, Gosport, or Clanton soils. In some places this 
soil is downslope from the Lamoni soils or the less sloping 
Gara soils. In other places it is upslope from and ad- 
jacent to the Olmitz or Ely soils or the Colo-Ely silty 
clay loams. 

This soil has a profile similar to the one described as 
representative for the series. The total thickness of the 
surface and subsurface layers is generally about 10 inches, 
but in some areas this thickness is greater or less. 

Included in mapping were small areas of the Lamoni 
soils and areas of other Gara soils. Where this soil is up- 
slope from Nordness, Gosport, or Clanton soils, very small 
areas of these soils were also included. 

Most of this soil is in pasture or wooded pasture. It 
produces fair pasture that, in many places, can be im- 
proved by liming, fertilizing, and reseeding to more pro- 
ductive grasses and legumes. This soil is not suited to 
row crops, because of the moderately steep slopes and in- 
herent low fertility. 

This soil is not seriously eroded. If it is plowed, how- 
ever, runoff is rapid and sheet erosion and gullying can 
be severe. Shrubs and brush grow in some areas, and 
clearing of these woody plants will improve pastures. 
Hillside waterways are mostly well stabilized, but in 
places some control of gullying is needed. (Capability 
unit VIe-2; woodland suitability group 4) 

Gara loam, 14 to 18 percent slopes, moderately eroded 
(GaE2).— This is the most extensive Gara soil in the county. 
It is on side slopes that are downslope from Ladoga soils 
on ridgetops and upslope from the Colo-Ely silty clay 
loams along large drainageways. Hillside waterways run 
through it, and consequently the slopes are irregular. In 
areas of steeper topography, this soil is downslope from 
Lamoni, Keswick, or less sloping Gara soils, and upslope 
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SNE steeper Gara soils or Nordness, Gosport, or Clanton 
soils. 

Areas of this soil have a wide range in size and shape. 
Some occupy entire hillsides. Others occur as narrow, ir- 
regular bands along hillsides and around ends of ridges 
that are upslope from steeper soils. 

The profile of this soil is similar to that described as 
representative for the series, but it has a very dark gray- 
ish-brown surface layer. The remaining surface layer 
ranges from 8 to 7 inches in thickness and i is mostly loam 
but ranges to clay loam. The loss of organic matter and 
some mixing of the surface layer with the subsurface 
layer and subsoil give this soil a browner color. 

Included with this soil in mapping were many small 
areas or spots of Lamoni and Keswick soils. Also, because 
mapped areas of this soil have irregular shapes and 
slopes, small areas of Arbor soils and other Gara soils 
were included. Other inclusions are small areas of Colo 
and Ely soils along waterways. Hillside waterways gen- 
erally are gullied or are starting to gully. Stones are on 
the surface in many places. An erosion symbol is used on 
the soil map to indicate severely eroded spots of signifi- 
cant size. 

Some areas of this soil are large enough to be man- 
aged separately, but smaller areas are managed, where 
practical, with adjacent soils. Some areas are used for 
cultivated crops, but this soil is not suited to such use. 
Much of this soil is in pasture, and some is in wooded 
pasture. 

Because of a thin surface layer and moderately steep 
slopes, runoff is rapid if this soil is cultivated. Sheet and 
gully erosion is too great a hazard for this soil to be used 
for crops. Suitable pasture can be grown if it is well 
managed. (Capability unit VIe-2; woodland suitability 
group 4) 

Gara loam, 18 to 25 percent slopes, moderately eroded 
(GaF2).—This steep Gara soil formed in glacial till that has 
been exposed on side slopes. It generally is downslope 
from less sloping Gara soils and upslope from alluvial 
soils on foot slopes or stream bottoms. It is most common 
in the southern one-third of the county, along Grand 
River, South River, Clanton Creek, and their tributaries. 
In some areas in the central and northeastern parts of the 
county, this soil occurs upslope from and adjacent to 
Nordness, Gosport, or Clanton soils. In some areas it 
occupies the entire side slope below narrow ridgetops 
occupied by Clinton and Ladoga soils. 

The profile of this soil is the one described as repre- 
sentative for the series. In some timbered areas the soil 
has a very dark grayish-brown loam surface layer. 
Cleared areas in pasture are more eroded and lighter 
(grayer) colored because the content of organic matter 
is low or the surface layer has been eroded away. In 
these areas the surface layer is only 3 to 8 inches thick 
and is less friable than normal. 

Included in mapping were small areas that are less 
sloping than this Gara soil and small areas that are 
steeper. Significant inclusions, such as limestone and shale 
outcrops, are shown on the soil map by spot symbols. 
Included severely eroded areas are shown on the soil map 
by the symbol for severely eroded spots. 

Most of this soil is in large areas. Much of it is in 
timber pasture, but some smal! areas are entirely cleared. 


This soil is too steep for cultivated crops. The steep, ir- 
regular slopes make the use of farm machinery hazardous, 
and pastures therefore are hard to improve or renovate. 
The carrying capacity of pastures is low. This soil is 
suited to woodland. 

Because runoff is rapid, erosion is a severe hazard. 
(Capability unit VIIe-1; woodland suitability group 5 
or 6) 

Gara loam, 25 to 40 percent slopes (GaG].—This very 
steep Gara soil is on side slopes. It is downslope from 
and adjacent to less steep Gara soils or is in small areas 
within larger areas of these soils. In a few places it occu- 
pies entire hillsides. 

This soil has a profile similar to the one described as 
representative for the series, but the subsoil typically is 
not so thick. In places at a depth ranging from 24 to 30 
inches, there is free lime, or carbonates. 

Included in mapping were small areas of adjacent soils. 
Significant areas of shale and limestone are in a few 
places, and these areas are indicated by spot symbols on 
the soil map. 

This soil is not suitable as cropland and has severe 
limitations for pasture. It is almost entirely covered by 
hardwood trees of many kinds, mainly oak and elm. 
Areas that have been cleared are subject to very rapid 
runoff and severe erosion, and cleared pastures are nor- 
mally poor. This soil contains more large, stabilized ra- 
vines than do other Gara soils. The slopes are too steep 
for the safe operation of farm equipment. (Capability 
unit VITe-1; woodland suitability group 5 or 6) 


Givin Series 


The Givin series consists of deep, somewhat poorly 
drained, moderately dark colored soils that formed in 
loess on uplands. These nearly level soils are on ridge- 
tops and high benches close to major streams. The native 
vegetation was grass and trees. 

The Givin soils are adjacent to and upslope from the 
gently sloping Ladoga soils. In places they are adjacent 
to the Macksburg soils, which are in similar positions on 
the landscape but formed under prairie vegetation. 

In a representative profile, the surface layer is very 
dark gray to very dark grayish-brown silt loam about 8 
inches thick. Below this is a more silty, lighter colored 
subsurface layer. It is friable silt loam about 6 inches 
thick that is dark gray and dark grayish brown when 
moist and light gray when dry. The subsoil is friable, 
dark grayish-brown silty clay loam in the upper 7 inches, 
dark grayish-brown and grayish-brown, firm light silty 
clay to a depth of about 34 inches, and light brownish- 
gray silty clay loam below 34 inches. It is mottled with 
gray, yellowish brown, and strong brown. The mottling 
increases with depth. The substratum, which is not de- 
scribed in the detailed description of ‘the representative 
profile, is similar in color and texture to the lower part of 
the subsoil. 

The Givin soils have high available water capacity and 
are moderately slow in permeability. They are typically 
medium or strongly acid in the surface layer unless limed, 
and they are medium in organic-matter content. These 
soils are low in available nitrogen, very low to low in 
available phosphorus, and normally low to medium in 
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available potassium. They have a deep, favorable root 
zone for plants. 

Individual areas of Givin soils have a wide range in 
size. Some large areas, especially on benches, are man- 
aged separately. Most of the acreage is in cultivation, and 
row crops are grown. Tile drainage is needed in some 
areas. In most places the hazard of erosion is not serious. 

Representative profile of Givin silt loam, 10 feet south 
and 70 feet west of the northeast corner of sec. 25, T. 76 
N., R. 27 W., in a cultivated field on a level ridgetop: 


Ap-—0 to 8 inches, very dark gray (10YR 3/1) to very dark 
grayish-brown (10YR 3/2) silt loam; light brownish 
gray (10YR 6/2) when dry; weak, coarse, platy structure, 
breaking to weak, fine, granular structure; friable; the 
plow layer incorporates about 2 inches of an original A2 
horizon; neutral (pH 6.8); clear, smooth boundary. 

A2—8 to 14 inches, dark-gray (10YR 4/1) and dark grayish- 
brown (10YR 4/2) light silty clay loam; light gray 
(10YR 6/1) when dry; weak, medium, platy structure, 
breaking to weak, fine, subangular blocky structure; 
friable; few sand grains on ped faces; slightly acid 
(pH 6.2) ; gradual, smooth boundary. 

Bit--d4 to 21 inches, dark grayish-brown (10YR 4/2) silty 
clay loam; moderate, fine, subangular blocky structure; 
friable; discontinuous grainy coatings on ped faces, light 
gray (10YR 7/2) when dry; thin, discontinuous clay 
films; strongly acid (pH 5.2) ; gradual, smooth boundary. 

B21t—21 to 27 inches, dark grayish-brown (10YR 4/2) light 
silty clay; common, medium, faint, yellowish-brown 
(10YR 5/4) mottles; light gray (10YR 7/2) when dry; 
weak, medium, prismatic structure, breaking to mod- 
erate, fine, subangular blocky structure; firm; thin, con- 
tinuous clay films on ped faces; strongly acid (pH 5.2); 
gradual, smooth boundary. 

B22t—27 to 34 inches, grayish-brown (10YR 5/2) light silty 
clay; many, medium, faint, yellowish-brown (10YR 5/4) 
mottles; weak, medium, prismatie structure, breaking to 
weak, fine, subangular blocky structure; firm; thin, dis- 
continuous, dark-gray (10YR 4/1) clay films on ped 
faces and in root channels; common dark oxides; strongly 
acid (pH 5.2) ; gradual, smooth boundary. 

B3t—34 to 50 inches, light brownish-gray (10YR 6/2) silty 
clay loam; many, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; friable; thin, discontinuous clay 
films on vertical ped faces and in root channels; relict, 
deoxidized, and leached weathering zone; common, dark 
oxides; medium acid (pH 5.9). 


The surface layer ranges from 6 to 10 inches in thickness 
and is nearly black in some areas. The texture ranges from 
silt loam to light silty clay loam. The underlying subsurface 
layer ranges from 4 to 8 inches in thickness and is dark 
gray to gray or dark grayish brown in color. The middle part 
of the subsoil ranges from heavy silty clay loam to light silty 
clay. There is a wide range in the kind and the amount of 
mottling. The middle and lower parts of the subsoil ranges 
from 20 to 36 inches in combined thickness. The substratum 
ranges from light brownish gray to olive gray and shows a 
wide range in the amount and color of mottling. On benches, 
> underlying strata contain sand at depths of more than 

eet. 

Givin soils differ from Macksburg soils in having a thinner 
surface layer that is silt loam in texture and a dark-gray 
subsurface layer. They are more poorly drained and have 
grayer colors in the subsoil than the Ladoga soils. Givin soils 
differ from the Nevin soils in having a thinner surface layer, 
a dark-gray subsurface layer, and a more clayey subsoil. 
Givin soils have a thinner surface layer and are also higher 
in clay content in the subsoil than the Vesser soils. 


Givin silt loam (0 to 2 percent slopes) (Gn).— This 
nearly level soil is on high ridgetops near the major 
streams of the county. Tt is upslope from and adjacent to 
the more sloping Ladoga soils. In some places near the 
major streams, this soil is adjacent to the Clinton soils. 


The profile of this soil is the one described as representa- 
tive for the series. 

Included with this soil in mapping were very small 
areas of gently sloping Ladoga soils and other adjacent 
soils. Also included were a few areas of soils more poorly 
drained than this soil. 

This soil is well suited to row crops, but some areas are 
small and narrow and are managed with adjacent ‘soils 
as pasture. The soil tilth is normally good. Some of the 
more poorly drained areas need tile drainage. Runoff is 
slow, and the hazard of erosion is only slight. (Capability 
unit I-2; woodland suitability group 8) 

Givin silt loam, benches (0 to 2 percent slopes) (Go) — 
This soil is on high, level benches near major streams 
and is most common along the Middle River. It is ad- 
jacent to the Nevin and Wiota soils on second bottoms 
that are slightly lower in elevation. Near the streams 
this soil adjoins short, steep escarpments that drop 
sharply to first bottoms. Near the steeper uplands, it is 
normally adjacent to the Gara or Ladoga soils. 

The profile of this soil is similar to that described as 
representative for the series, but it is on benches and has 
a wider range in color and texture in the substratum. 

The surface layer ranges from nearly black to very 
dark gray. In some areas the dark-gray subsurface layer 
is not very evident except when the soil is dry. In some 
places the surface layer of this soil is light silty clay 
loam. The subsoil ranges from heavy silty clay loam to 
light silty clay, and has a wide range of gray and brown 
mottling. It is normally dark grayish brown but has some 
layers of grayer or browner colors. The underlying strata 
are loamy to sandy. The loess mantle on the bench ranges 
from 4 to 8 feet in thickness. The substratum is partly 
alluvial material in places where the loess is thinnest. 

Included with this soil in mapping were small areas of 
Nevin and Wiota soils and some areas of gently sloping 
Ladoga soils on benches near drainageways. Also included 
were small areas of Vesser soils. 

This soil is well suited to row crops. Some areas are 
large enough to be managed separately, but most are 
managed with the adjacent soils. 

The tilth of this soil is normally good. The internal 
drainage is typically somewhat poor, but some small 
areas of moderately well drained and poorly drained soils 
are in the mapping unit. The more poorly drained areas 
need tile drainage. The hazard of erosion is only slight. 
(Capability unit I-2; woodland suitability group 8) 


Gosport Series 


The Gosport series consists of deep, moderately dark 
colored, clayey soils that formed in material derived 
from brown and gray shale on uplands. Natural drainage 
is difficult to determine, but these soils are considered to 
be moderately well drained. They are on side slopes, 
where slopes are 14 to 25 percent, along major streams 
and their tributaries in the eastern part of the county. 
They are downslope from the Gara and Lindley soils and 
extend to the base of the slopes. In many places these 
soils are intermingled with and are adjacent to the Clan- 
ton soils. The native vegetation was mainly trees, but in 
Some areas it was grass and trees. 

In a representative profile, the surface layer is very 
dark grayish-brown silt loam about 6 inches thick. This is 
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underlain by a dark grayish-brown silt loam subsurface 
layer that is about 7 inches thick and is light gray when 
dry. The subsoil is typically grayish-brown and light 
brownish-gray silty clay loam about 23 inches thick. It 
contains some light-gray and yellowish-brown mottling 
in the lower part. The subsoil is underlain by firm, gray 
silty clay loam and shale. It has yellowish-brown, brown, 
and strong-brown mottling. 

The Gosport soils have medium to low available water 
capacity and are very slow in permeability. The subsoil 
and substratum are not a favorable root zone. Roots that 
do penetrate the shale provide channels that improve the 
water intake. Gosport soils are medium acid to strongly 
acid in the surface layer unless limed, are low in organic- 
matter content, and are very low in available nitrogen, 
phosphorus, and potassium. Runoff commonly is rapid, 
but it is very rapid if these soils are cleared of timber. 
The hazard of erosion is very serious, and gullies are 
readily formed. 

The Gosport soils tend to be droughty because of the 
restricted water capacity. They are not suited to crops, 
and they have severe limitations for pasture. These soils 
are commonly used for woodland and wildlife habitat 
because of steepness of slope, low fertility, and unfavor- 
able subsoil characteristics. 

Representative profile of Gosport silt loam, 14 to 18 
percent slopes, 125 feet east and 1,075 feet south of the 
northwest corner of sec. 17, T. 76 N., R. 26 W.: 


A1—0 to 6 inches, very dark grayish-brown (10YR 3/2) 
medium silt loam; grayish brown (10YR 5/2) when dry; 
weak, medium, platy structure, breaking to weak to 
moderate, very fine, subangular blocky structure; friable; 
neutral (pH 6.8) ; clear, smooth boundary. 

A2—6 to 13 inches, very dark grayish-brown (10YR 3/2) silt 
loam; light gray (10YR 7/2) when dry; weak, medium, 
platy structure, breaking to moderate, fine, subangular 
blocky structure; friable; this horizon contains more 
shale-derived material than the A1 horizon; strongly acid 
(pH 5.3) ; clear, smooth boundary. 

B1—13 to 19 inches, grayishbrown (10YR 5/2) light silty 
clay loam; faces of peds dark grayish brown (2.5Y 4/2); 
moderate to strong, medium, subangular blocky structure ; 
friable; color partly inherited from shale; few, weakly 
cemented, sandy shale fragments; discontinuous grainy 
coatings on faces of peds; medium acid (pH 5.6) ; clear, 
smooth boundary. 

B21t—19 to 26 inches, grayish-brown to brown (10YR 5/2 to 
10YR 5/3) heavy silty clay loam; moderate, medium, 
subangular blocky structure; thin, discontinuous clay 
films; firm; common, fine, tubular pores; color partly in- 
herited from shale; few, weakly cemented, sandy shale 
fragments with brownish-yellow (10YR 6/8) oxide stains 
on broken surfaces; discontinuous silt coats on faces of 
peds; strongly acid (pH 5.4) : gradual, smooth boundary. 

B22t—26 to 86 inches light brownish-gray (2.5Y 6/2) heavy 
silty clay loam; few, medium, faint, gray to light-gray 
(5Y 6/1) mottles and few, fine, prominent, yellowish- 
brown (10YR 5/6) mottles; weak, coarse, subangular 
blocky structure; firm; few tubular pores; color partly 
inherited from ‘shale; few, weakly cemented, sandy shale 
fragments; few, yellowish-red (5YR 4/6) oxide stains; 
thin, discontinuous clay coatings on faces of peds and in 
pores; strongly acid (pH 5.3) ; gradual, smooth boundary. 

R—36 to 60 inches, gray (5Y 5/1) shale and heavy silty clay 
loam ; common, medium, prominent, brown and yellowish- 
brown (10YR 5/3 and 10YR 5/6) mottles and few, 
coarse, prominent, strong-brown (7.5YR 5/6 and 5/8) 
mottles; very weak, medium, platy structure due to the 
shale parent material; firm; color inherited partly from 
Shale; thin, discontinuous, grainy coatings; common, 
ከ)... sandy shale fragments; slightly acid 

p .2). 


4504-418-174-8 


The surface layer ranges from 5 to 10 inches in thickness. 
The subsurface layer is 3 to 8 inches thick and is very dark 
gray to grayish brown. In a few places these layers are 
underlain by shale and there is no subsoil. The subsoil ranges 
to 30 inches in thickness, ranges from brown to gray in 
color, and has a wide range in mottling or mixing of colors. 
The shale is generally a heavy silty clay loam, but layers 
range from medium silty clay loam to silty clay. Sand coats 
and sandy shale fragments are in the subsoil and substratum. 
This shale becomes very flaky when dry. The entire thickness 
of the shale ranges to many feet. Bands of reddish shale are 
jn some areas near the boundary of soils that are upslope. 

The Gosport soils differ from the Clanton soils in having 
formed in material weathered from gray and brown shale in- 
stead of reddish shale. Also, there are more sand grains inter- 
mingled with the shale in the Gosport soils. 

Gosport silt loam, 14 to 18 percent slopes (GpE).—This 
soil is on irregular side slopes in wooded areas in the 
east-central part of the county. It is downslope and ad- 
jacent to the Gara and Lindley soils. This soil is upslope 
from the steep Gosport soils or very steep Clanton-Gos- 
port silt loams. 

This soil has the profile described as representative for 
the series. 

Included with this soil in mapping were severely eroded 
areas where most of the surface layer is absent. Also in- 
cluded were small areas of the adjacent Gara and Lind- 
ley soils. 

This soil is very erodible and is not suited to row crops, 
but some areas are managed with adjacent Gara and 
Lindley soils that are better suited to crops. Most of this 
soil is in woods and much of it is pastured. (Capability 
unit VIJe-2; woodland suitability group 9) 

Gosport silt loam, 18 to 25 percent slopes (GpF).—This 
steep soil is on irregular side slopes on uplands in the 
east-central part of the county. It is downslope from the 
moderately steep Gosport soils and in some places is ad- 
jacent to and downslope from the strongly sloping or 
moderately steep Gara and Lindley soils. Some areas 
occupy the entire lower parts of the side slopes, but others 
are upslope from the very steep Clanton-Gosport silt 
loams. 

In the profile of this soil, the surface layer is typically 
thinner than in the profile described as representative for 
the series. 

Included with this soil in mapping were severely eroded 
areas and small areas of adjacent soils: 

This soil is not suited to row crops, and it has very 
severe limitations for use as pasture. Most of the acreage 
is in woodland or woodland pasture. Clearing for pasture 
increases the hazard of erosion. (Capability unit VIIe-3; 
woodland suitability group 9) 


Hixton Series 


The Hixton series consists of shallow to moderately 
deep, light-colored, sandy and droughty soils of the up- 
lands that formed in slightly weathered sandstone. These 
steep and very steep soils are on side slopes downslope 
from the Keswick or Lindley soils. Large areas are in 
the east-central part of the county west of the town of 
Hanley near Jones Creek. The native vegetation was 
trees. 

In a representative profile, the surface layer is dark 
grayish-brown fine sandy loam about 8 inches thick. This 
is underlain by a brown fine sandy loam subsurface layer 
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about 11 inches thick. When dry, the surface layer is 
light brownish gray and the subsurface layer is light 
gray. The subsoil is light olive-brown fine sandy loam. 
It contains more clay than the surface layer, is slightly 
firmer, and is about 14 inches thick. The substratum, at a 
depth of about 33 inches, is soft, stratified sandstone. It is 
slightly weathered and crushes to fine sandy loam. 

The Hixton soils have low available water capacity and 
are moderately rapid in permeability. They are low to 
very low in organic-matter content and in available nitro- 
gen, phosphorus, and potassium. 

These soils are not suited to crops. They have severe 
limitations for pasture because of very steep slopes, low 
fertility, and droughtiness. If the soils are cleared of 
trees, runoff and erosion are excessive. Trees and other 
woody plants grow moderately well, because coarser roots 
can penetrate the soft parts of the sandstone and shading 
conserves moisture. 

Representative profile of Hixton fine sandy loam, 20 to 
40 percent slopes, 2,060 feet north and 410 feet west of the 
southeast corner of sec. 20, T. 75 N., R. 26 W., in a pasture 
on a north-facing upland slope of 25 percent: 


A1—0 to 8 inches, dark grayish-brown (10YR 4/2) and small 
areas of grayish-brown (10YR 5/2) fine sandy loam; 
light brownish gray (10YR 6/2) when dry; weak, medi- 
um, granular structure; friable; slightly acid (pH 6.2); 
clear, smooth boundary. 

A2—8 to 19 inches, brown (10YR 5/3) fine sandy loam; light 
gray (10YR 7/2) when dry; weak, medium, platy struc- 
ture, breaking to weak, medium, granular structure; 
friable; strongly acid (pH 5.4); clear, smooth boundary. 

Bt—19 to 33 inches, light olive-brown (2.5Y 5/4) fine sandy 
loam; grainy coatings, light brownish gray (10YR 6/2) 
on ped faces; very weak, coarse, subangular blocky 
structure; friable, thin, discontinuous clay flows; few, 
dark oxide stains; medium acid (pH 5.6); gradual, 
smooth boundary, 

C—33 to 48 inches, light olive-brown (2.5Y 5/4), soft, strati- 
fied sandstone that contains a few shale fragments; 
crushes to fine sandy loam; a few coarse root channels 
that are filled with silt and clay and that have dark 
organic coatings; strongly acid (pH 5.4). 


The surface layer ranges from dark grayish brown to 
grayish brown in color and from 5 to 10 inches in thickness. 
The subsurface layer ranges from 8 to 12 inches in thickness 
and from brownish gray and brown to light gray in color. 
There is little range in texture in the surface layer, but some 
areas contain coarse silt. The subsoil ranges from 10 to 20 
inches in thickness. It ranges to light loam in texture. Depth 
to the underlying sandstone ranges from 28 inches to about 
42 inches. The upper part of the sandstone is soft, but the 
sandstone is harder with increasing depth. It contains small 
shale fragments. In some places this mixing of shale is quite 
common. The underlying sandstone ranges from 8 feet of 
mixed shale and sandstone to about 10 feet of pure sandstone. 
It is underlain by shale or limestone that ranges from olive 
brown to yellowish brown in color. 

The Hixton soils as mapped in this county are coarser 
textured in the subsoil than is typical for the series. 


Hixton fine sandy loam, 20 to 40 percent slopes 
(HxG).—This steep to very steep soil is on the upper part of 
side slopes below Keswick and Lindley soils and upslope 
from Clanton or Gosport soils. 

Included with this soil in mapping were areas of steep 
and very steep Clanton, Gosport, and Lindley soils. Also 
included were some areas of sandstone outcrops. 

This soil is used as woodland and for wildlife habitat, 
but it has severe limitations for pasture. It absorbs water 
readily, but rapid permeability and low available water 
capacity allow it to dry out very rapidly, and it tends to 


be droughty. This soil is very erodible where barren of 
vegetation. Droughtiness is the main limitation for wood- 
land and wildlife habitat. (Capability unit VIIe-3; wood- 
land suitability group 2) 


Judson Series 


The Judson series consists of deep, dark-colored, mod- 
erately well drained soils that formed in local alluvium 
washed from adjacent slopes. These soils are gently slop- 
ing on fan-shaped deposits at the foot of drainageways 
or on narrow foot slopes at the base of slopes. They are 
upslope from and adjacent to Zook and Kennebec soils. 
Judson soils are typically downslope from Ladoga and 
Sharpsburg soils. Slopes range from 2 to 6 percent. Jud- 
son soils are in small areas next to streams, mainly in 
the northern half of the county, but some very small areas 
are in other parts of the county. The native vegetation 
was prairie grasses. 

In a representative profile, the surface layer is black, 
very dark brown and very dark grayish-brown light silty 
clay loam about 28 inches thick. The subsoil is dark- 
brown and brown, friable silty clay loam. This layer ex- 
tends to a depth of about 52 inches and contains a few, 
faint, grayish-brown and yellowish-brown mottles in the 
lower part. The substratum is dark yellowish brown and 
yellowish brown. It is similar in texture to the surface 
and subsoil layers. It is friable, light silty clay loam that 
is faintly mottled with grayish brown and light yellowish 
brown. The detailed profile that is given as representative 
for the series is not described to a depth great enough to 
show the substratum. 

The Judson soils have high available water capacity 
and are moderate in permeability. Because they are gently 
sloping on foot slopes, there is considerable runoff from 
the adjacent upland slopes. Judson soils are high in or- 
ganic-matter content, and they are slightly acid or neutral 
in the surface layer. They are low to medium in available 
nitrogen, low in available phosphorus, and medium to 
high in available potassium. There is a slight hazard of 
erosion because of water from the adjacent upland, but 
the thick surface layer absorbs moisture well. Because 
runoff is slow, deposition of silt from the adjacent up- 
lands normally equals or exceeds the loss by erosion. In 
places siltation creates a greater problem than erosion. 

Judson soils are used for crops. Most individual areas 
are small and are managed with the adjacent soils on 
bottom lands or on uplands. Judson soils are fertile and 
are easily kept in good tilth. 

Representative profile of Judson silty clay loam, 2 to 6 
percent slopes, 640 feet north and 300 feet west of the 
southeast corner of the NE14 sec. 33, T. 77 N., R. 27 W., 
in a cultivated field on a slope of 4 percent: 

Ap 一 0 to 9 inches, black (10YR 2/1) to very dark brown 
(10YR 2/2) light silty clay loam; very dark grayish 
brown (10YR 3/2) to very dark brown (10YR 2/2) when 
crushed; weak, medium, granular structure; friable ; 
neutral; abrupt, smooth boundary. 

A11—9 to 15 inches, very dark brown (10YR 2/2) light silty 
clay loam; very dark grayish brown (10YR 3/2) when 
crushed; weak, very fine, subangular blocky structure; 
friable; neutral; gradual, smooth boundary. 

A12—15 to 22 inches, very dark brown (10YR 2/2) light silty 


clay loam; moderate, very fine, subangular blocky struc- 
ture; friable; neutral; gradual, smooth boundary. 
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A8—22 to 28 inches, very dark grayish-brown (10YR 3/2) 
light silty clay loam; moderate, fine, subangular blocky 
structure; friable; many tubular pores; slightly acid; 
gradual, smooth boundary. 

B2—28 to 35 inches, dark-brown (10YR 3/3) medium silty 
clay loam; faces of peds very dark grayish brown (10YR 
3/2); moderate, medium, subangular blocky structure; 
friable; many tubular pores; neutral; gradual, smooth 
boundary. 

B3—35 to 52 inches, brown (10YR 4/3) medium silty clay 
loam; few, fine, distinct, grayish-brown (10YR 5/2) 
mottles; weak, coarse, subangular blocky structure, to 
massive; friable; many tubular pores; very dark gray 
(10YR 3/1) coats on root channels. 


The surface layer ranges from about 24 to 30 inches in 
thickness. In some areas the subsoil is thin and the sub- 
stratum is mottled beginning at a depth of about 40 inches. 
This substratum in some areas is increasingly sandy with 
depth. The surface layer and subsoil range from silt loam to 
silty clay loam. Their combined thickness ranges from 30 
to 52 inches. In some places very fine sand is mixed with the 
upper part of the surface layer. 

The Judson soils differ from the Olmitz soils in having a 
silty surface layer and subsoil, whereas the Olmitz soils are 
loamy. Judson soils are not as gray or mottled in the subsoil 
as the Ely soils, and they are better drained. They have a 
thicker, dark-colored surface layer, lack a grayish subsurface 
layer, and are less acid than the Martinsburg soils. 

Judson silty clay loam, 2 to 6 percent slopes (JuB).— 
This gently sloping soil is on fan-shaped deposits and in 
narrow bands at the base of slopes occupied by Ladoga 
or Sharpsburg soils. It is upslope from Kennebec or Zook 
soils. In a few areas it is upslope from Nevin and Wiota 
soils. 

Included with this soil in mapping were small areas of 
Ely soils and small areas of other adjacent soils. 

This soil receives runoff from the adjacent side slopes. 
Erosion and deposition are normally about equal. Con- 
trol of erosion on side slopes above this soil reduces the 
amount of water that runs across this soil. 

Most of the acreage is in crops. Individual areas are 
small, and they commonly are managed with adjacent 
soils. If erosion and runoff are controlled upslope, this 
soil is well suited to row crops. (Capability unit Ile-2; 
woodland suitability group 3) 


Kennebec Series 


The Kennebec series consists of deep, moderately dark 
colored, moderately well drained soils that formed in 
silty alluvium on first bottoms. These soils are near all 
the major streams and their tributaries in the county, in 
association with the Colo and Nodaway soils and Alluvial 
land. They are very close to the streams and are subject 
to some flooding. They are nearly level. The native vege- 
tation was prairie grasses and in a few areas, scattered 
trees. 

In a representative profile, the surface layer is silt loam 
about 40 inches thick. This layer is very dark gray in the 
upper part but grades to very dark grayish brown in the 
lower part. The substratum is friable silt loam that is 
dark grayish brown. 

The Kennebec soils have high available water capacity. 
They are moderate in permeability. They are medium in 
organic-matter content, low in available nitrogen, and 
medium to high in available phosphorus and potassium. 
These soils are neutral to slightly acid throughout, and 
they have a deep, favorable root zone. 


Kennebec soils are fertile and are used for crops. Their 
use is limited by flooding, but they dry out quickly after 
water recedes. 

Representative profile of Kennebec silt loam, 50 feet 
west and 36 feet south of the northeast corner of the 
NWI4NE1, sec. 2, T. 76 N., R. 27 W, in a cultivated 
field on a nearly level first bottom. 

Ap—O to 7 inches, very dark gray (10YR 3/1) silt loam; 
weak, medium, granular structure; friable; neutral (pH 
7.0) ; clear, smooth boundary. 

A11—7 to 12 inches, very dark gray (10YR 3/1) heavy silt 
loam; weak, fine, subangular blocky structure; friable; 
slight stratification present; neutral (pH 6.8); gradual, 
smooth boundary. 

A12—12 to 28 inches, very dark gray (10YR 3/1) heavy silt 
loam ; weak, fine to medium, subangular blocky structure ; 
friable; neutral (pH 7.0); gradual, smooth boundary. 

A13—28 to 40 inches, very dark grayish-brown (10YR 3/2) 
heavy silt loam; few, dark grayish-brown (10YR 4/2) 
strata present; weak, fine to medium, subangular blocky 
structure; friable; neutral (pH 7.0); gradual, smooth 
boundary. 

C—40 to 52 inches, dark grayish-brown (10YR 4/2) heavy silt 
loam; massive; friable; neutral (pH 7.0). 


The surface layer ranges from about 30 to 45 inches in 
thickness and from black to very dark grayish brown in 
color. It is typically silt loam. In places it contains some 
very fine sand. The substratum ranges from silt loam to light 
silty clay loam and from dark gray to very dark grayish 
brown. In some areas the content of fine sand in this layer 
increases with depth, especially at a depth between 40 and 
60 inches. 

Kennebec soils differ from the Nodaway soils because they 
are dark colored and are not stratified below the plow layer 
or upper 10 inches of the surface layer. They contain less 
clay than the Colo soils, they lack the mottling of those soils, 
and they are better drained. They contain less sand in the 
surface layer than the Spillville soils. 

Kennebec silt loam (0 to 2 percent slopes) (Ke). —This 
nearly level soil is on first bottoms near all of the major 
streams and tributaries. It is adjacent to the Colo soils, 
which are farther away from the stream, and in some 
areas, it is adjacent to Nodaway soils and Alluvial land. 
Typically it is in positions adjacent to streams on the 
low first bottoms. 

Included with this soil in mapping were small areas of 
the Colo, Nodaway, and Spillville soils. Also included 
were spots of sandy alluvium. The. sandy and wetter 
areas are indicated on the soil map. 

Individual areas of this soil are normally long and 
narrow, but there is a wide range in size and shape. Most 
large areas are row cropped along with adjacent soils. 
They are well suited to such use. Smaller areas on nar- 
rower bottoms are managed as cropland, pasture, or 
woodland with adjacent soils. Some small areas are being 
converted from woodland pasture to woodland. 

The major limitation to use of this soil is flooding. In 
most years, however, flooding occurs early in spring be- 
fore crops are planted. Floodwater does not stand for 
long periods. This soil dries out quickly and normally is 
in good tilth. On the narrow bottoms, floodwater leaves 
lighter colored coarse silt or fine sand deposits in some 
places. These deposits are normally thin and are mixed 
into the surface layer by cultivation. Generally, they are 
not harmful to tilth or crop production. (Capability unit 
I-8; woodland suitability group 10) 
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Keswick Series 


The Keswick series consists of deep, light-colored, mod- 
erately well drained soils that formed in clayey, 
weathered glacial till on wooded uplands. These soils are 
on the upper part of side slopes and the sloping ends of 
ridges. Slopes are 9 to 14 percent. These soils are in the 
more densely wooded areas along the Middle and North 
Rivers and Jones and Clanton Creeks. : 

In a representative profile, the surface layer is very 
dark gray loam about 4 inches thick. 'The subsurface layer 
is dark grayish-brown, friable loam or silt loam about 5 
inches thick. Tt is light brownish gray when dry. The 
subsoil is about 28 inches thick. The upper 5 inches is 
brown clay loam. The middle part is very firm, yellowish- 
red, strong-brown, and brown clay loam and clay mottled 
with yellowish red and grayish brown. The lower part is 
brown, firm light clay that has yellowish-brown mottles. 
The substratum, which begins at a depth of about 37 
inches, is brown, firm clay loam mottled with yellowish 
brown and grayish brown. This layer contains carbonates 
or concretions of free lime. ۱ : 

The Keswick soils have high available water capacity 
and are slow in permeability. They are typically medium 
acid or strongly acid in the surface layer unless limed. 
Keswick soils are low in organic-matter content, low to 
very low in available nitrogen and phosphorus, and low to 
medium in available potassium. They have a deep root 
zone, but root formation is slowed by the clayey, slowly 
permeable subsoil. 

Keswick soils are used as cropland but have severe 
limitations. They are not too sloping for tillage opera- 
tions, but their use is limited by low fertility and the 
clay subsoil. 

Representative profile of Keswick loam, 9 to 14 percent 
slopes, moderately eroded, 980 feet south and 1,840 feet 
west of the northeast corner of sec. 18, T. 74 N., R. 27 W., 
in a pasture on a side slope of 1 percent near the point of 
a ridge: 

A1—0 to 4 inches, very dark gray (10YR 3/1) loam; weak, 
fine, granular structure; friable; slightly acid (pH 6.2) ; 
clear, smooth boundary. 

A2—4 to 9 inches, dark grayish-brown (10YR 4/2) loam to 
silt loam; light brownish gray (10YR 6/2) when dry; 
weak, fine, platy structure, breaking to weak, fine, granu- 
lar strueture; friable; grainy coatings on ped faces; 
Some very dark gray (10YR 3/1) coatings; medium acid 
(pH 5.8) ; clear, smooth boundary. 

B1—9 to 14 inches, brown (7.5YR 4/4) clay loam; common, 
fine, reddish-brown (5YR 4/4) mottles; moderate, very 
fine, subangular blocky structure; firm; grainy. coatings 
on ped faces; common pebbles; very strongly acid (pH 
4.5) ; gradual, smooth boundary. 

B21t—14 to 22 inches, yellowish-red (5YR 4/6) and strong- 
brown (7.5YR 4/6) clay; grayish-brown (10YR 5/2) 
mottles; moderate, medium, prismatic structure, break- 
ing to moderate, medium, subangular blocky structure; 
very firm; thick, continuous clay films; extremely acid 
(pH 44) ; gradual, smooth boundary. 

B22t—22 to 30 inches, brown (7.5YR 4/4) clay; many, fine, 
distinct, yellowish-brown (10YR 5/4 and 5/6) mottles 
and few, medium, yellowish-red (5YR 4/6) mottles; 
moderate, medium, prismatic structure, breaking to mod- 
erate, fine, subangular blocky structure; very firm, thick, 
continuous clay films; few pebbles; extremely acid (pH 
4.4) ; gradual, smooth boundary. 

B3t—30 to 37 inches, brown (10YR 5/3) light clay; common, 
medium, yellowish-brown (10YR 5/6) mottles; weak, 
medium, subangular bloeky structure; firm; thin, dis- 


continuous clay films; few pebbles; very strongly acid 
(pH 4.8) ; gradual, smooth boundary. 

C—37 to 60 inches, brown (10YR 5/3) clay loam; common, 
fine, grayish-brown (2.5YR 5/2) and few, medium, dis- 
tinct, dark yellowish-brown (10YR 4/4) mottles; weak, 
medium, prismatic structure, to massive; firm; common 
pebbles; carbonates at depth of 38 inches. 


The surface layer ranges from 3 to 5 inches in thickness 
and from very dark gray to dark grayish brown in color. The 
subsurface layer is 4 to 7 inches thick and dark grayish 
brown to gray. Both layers are loam to silt loam. Where 
eroded, the subsurface layer or subsoil is exposed. The sub- 
soil typically is light clay but grades to clay loam with 
depth. It is 18 to 36 inches thick and is brown, strong brown, 
grayish brown, and yellowish red. Mottles range from yellow- 
ish red to grayish brown. Depth to substratum ranges from 
30 to 48 inches. Carbonates or lime concretions occur at a 
depth of 30 to 60 inches. 

The Keswick soils differ from the Lamoni soils in having a 
lighter colored and thinner surface layer. They are not so 
gray in the upper part of the subsoil as the Lamoni soils, and 
they have a gray subsurface layer that the Lamoni soils do 
not have. Keswick soils have a more clayey, less permeable, 
and more mottled subsoil than the Lindley soils. 

Keswick loam, 9 to 14 percent slopes, moderately 
eroded (KkD2).—This soil is on side slopes and on the ends 
of ridges in timbered uplands, downslope and adjacent 
to the Clinton soils and upslope from the moderately 
steep to very steep Lindley soils. 

Included with this soil in mapping were small areas of 
Clinton and Lindley soils and very small areas that are 
severely eroded. The surface layer is dark grayish brown 
in some places. | : 

This soil is poorly suited to row crops even if erosion 
is controlled. Some areas are suitable for management as 
cropland with the more suitable Clinton soils. Individual 
areas are all small. Most of the acreage is in pasture or 
wooded pasture and is managed with more sloping soils. 

Soil tilth is poor in most places, and runoff is rapid. 
The major concern in management of this soil is erosion, 
but in some areas the slowly permeable clay subsoil causes 
seepage to occur along the contact with the Clinton soils. 
(Capability unit IVe-3; woodland suitability group 7) 


Ladoga Series 


The Ladoga series consists of deep, moderately dark 
colored, moderately well drained soils that formed in 
loess on uplands. These soils formed under prairie grass 
and forest vegetation. Ladoga soils are on ridgetops 
where slopes are 2 to 5 percent and on upper side 
slopes where slopes are 5 to 18 percent, in areas near 
major streams in all parts of the county. 

The Ladoga soils are adjacent to both the Clinton and 
Sharpsburg soils on ridges and are upslope from the 
Lamoni and Gara soils. They also are on gently sloping 
high benches next to streams. In some areas they are on 
entire side slopes and merge with alluvial soils at the 
base of the slope. 

In a representative profile, the surface layer is very 
dark gray silt loam about 7 inches thick. This is under- 
lain by a dark grayish-brown silt loam subsurface layer, 
about 3 inches thick, that is light gray when dry. The 
subsoil is firm, dark-brown and brown silty clay loam 
about 37 inches thick. It has a few, strong-brown and 
grayish mottles below a depth of 24 inches, and its brown 
color is mixed with brownish gray below a depth of 35 
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inches. The substratum is friable, light brownish-gray 
and brown silty clay loam. This layer is less firm and 
compact than the subsoil. It is mottled with strong brown. 

The Ladoga soils have high available water capacity 
and are moderately slow in permeability. Runoff is medi- 
um to rapid, depending on steepness of slope. Ladoga 
soils typically are medium acid to strongly acid in the 
surface layer unless limed, and they are medium in or- 
ganic-matter content. They are low in available nitrogen 
and phosphorus and medium in available potassium. 
These soils have a deep, favorable root zone. 

These soils are fertile and easily tilled, and they are 
suited to crops. Most areas are in crops, but some small 
areas are managed with the more sloping, adjacent soils as 
pasture or woodland. The major concern of management 
is control of erosion. 

Representative profile of Ladoga silt loam, 5 to 9 per- 
cent slopes, 2,425 feet west and 1,560 feet north of the 
southeast corner, sec. 12, T. 75 N., R. 29 W., in a timbered 
pasture on a slope of 5 percent: 


A1—0 to 7 inches, very dark gray (10YR 3/1) silt loam; 
moderate, medium, platy structure, breaking to moderate, 
thin, platy structure and weak, fine, granular structure; 
friable; neutral (pH 6.8); clear, smooth boundary. 

A2—7 to 10 inches, dark grayish-brown (10YR 4/2) silt loam ; 
moderate, coarse to medium, platy structure, breaking to 
moderate, fine, subangular blocky structure; friable; 
nearly continuous, light-gray (10YR 7/2) grainy coatings 
when dry; abundant roots; strongly acid (pH 5.2) ; clear, 
smooth boundary. 

B1—10 to 14 inches, dark-brown (10YR 3/8) silty clay loam; 
few, medium, faint, dark yellowish-brown (10YR 4/4) 
mottles; moderate, fine to very fine, angular and subangu- 
lar blocky structure; friable; light-gray (10YR 7/2) 
grainy coatings when dry; many, fine, tubular pores; 
medium acid (pH 5.8) ; gradual, smooth boundary. 

B21t—14 to 24 inches, brown (10YR 4/3) heavy silty clay 
loam; strong, fine, subangular blocky structure and some 
angular blocky structure; firm; common, fine, tubular 
pores; thin, discontinuous clay films; medium acid (pH 
5.6) ; gradual, smooth boundary. 

B22t—24 to 35 inches, brown (10YR 5/3) heavy silty clay 
loam; few, fine, faint, light brownish-gray (2.5Y 6/2) 
mottles and few, fine, distinct, strong-brown (7.5YR 5/6) 
mottles; moderate, fine, prismatic structure, breaking to 
moderate, medium to fine, subangular blocky structure; 
firm; thin, continuous clay films; few black oxides; few, 
fine, tubular pores; medium acid (pH 5.6); gradual, 
smooth boundary. 

B3t—35 to 47 inches, mixed brown (10YR 4/8) and light 
brownish-gray (2.5Y 6/2) silty clay loam; few, fine, dis- 
tinct, strong-brown (7.5YR 5/6) mottles; weak, coarse, 
subangular blocky structure; friable; few silt coatings; 
thin, discontinuous clay films; few, fine, tubular pores; 
common black oxides; relict, deoxidized, and leached 
weathering zone; medium acid (pH 5.6); gradual, 
smooth boundary. 

C—47 to 60 inches, light brownish-gray (2.5Y 6/2) mixed 
with brown (10YR 4/8) silty clay loam; few, fine, dis- 
tinct, strong-brown (7.5YR 5/6) mottles; massive, but 
some vertical cleavage; friable; few, fine, tubular pores; 
few black oxides; relict, deoxidized, and leached weather- 
ing zone; medium acid (pH 6.0). 


Color of the surface layer varies widely; it ranges from 
nearly black to very dark grayish brown and very dark gray. 
In uneroded areas the surface layer is 5 to 8 inches thick, 
and the subsurface layer is 2 to 6 inches thick. In eroded 
areas where plowing has been deep, the light subsurface layer 
is mixed into the plow layer. As a result, the surface layer 
in cultivated areas appears light colored and gray when dry. 
Texture of this layer ranges from silt loam to light silty 
clay loam. In a few, very small areas along Grand River, the 
surface layer is fine sandy loam because it has been covered 


by local loess or fine, wind-deposited sand from nearby 
stream bottoms. 

The brown subsoil ranges from 20 to 40 inches in thickness 
and from silty clay loam to light silty clay in texture. There 
is a wide range in the amount of mottling in the lower part 
of the subsoil. Here, colors range from strong brown or 
yellowish brown to light brownish gray. 

The substratum is light brownish gray to olive gray and 
brown mixed and mottled with yellowish brown, brown, and 
strong brown. The loess, or wind-laid material, in which the 
Ladoga soils formed lies directly over glacial material. The 
loess commonly ranges from 12 to 15 feet in thickness, but it 
is only about 4 feet thick on side slopes adjacent to and 
upslope from soils formed in glacial material. 

The Ladoga soils differ from Sharpsburg soils in having a 
thinner surface layer and a grayish subsurface layer. They 
have a darker and thicker surface layer than the Clinton 
soils, and their grayish subsurface layer is not so evident as 
that of the Clinton soils. 

Ladoga silt loam, 2 to 5 percent slopes (LaB).—This 
gently sloping soil is on rounded ridgetops on the steeper 
ridges near the major streams. The ridges are typically 
narrow and are adjacent to broader areas of Sharpsburg 
soils farther away from the major stream. i 

This soil is upslope and adjacent to moderately sloping 
or strongly sloping Ladoga soils. In some areas it extends 
toward areas that are wooded and is adjacent to Clinton 
soils on the same ridgetop. On broader, level ridges it is 
downslope and adjacent to the Givin soils. 

Included with this soil in mapping were small areas of 
moderately eroded Ladoga soils having similar slopes. 
Also included were small areas of other adjacent soils, as 
well as a few nearly level areas. 

This soil is well suited to row crops if erosion is con- 
trolled, but it is in small areas and is managed with ad- 
jacent soils. There are few waterways, and runoff is 
medium. The soil is subject to erosion. (Capability unit 
IIe-1; woodland suitability group 3) 

Ladoga silt loam, 2 to 5 percent slopes, moderately 
eroded (LaB2).—This soil occurs in the same positions in 
the landscape as the gently sloping, uneroded Ladoga 
soil. It has been more intensively farmed, and runoff has 
removed some of the original surface layer. About 5 
inches of the original surface and subsurface layers re- 
main. 

The profile of this soil differs from the one described 
as representative for the series in having a very dark 
grayish-brown surface layer and in lacking a grayish 
subsurface layer in places. Plowing has mixed these lay- 
ers with the upper part of the subsoil, and the present 
surface layer is grayish brown when dry. 

Included with this soil in mapping were small areas of 
less eroded Ladoga soils. Small areas of Clinton soils 
also were included. 

Most of this soil is in crops and is managed with ad- 
jacent soils. This soil is well suited to row crops if erosion 
is controlled. Runoff is somewhat more rapid on this soil 
than it is on Ladoga silt loam, 2 to 5 percent slopes. 
Consequently, controlling erosion is the major concern of 
management. This soil also is somewhat lower in available 
nitrogen and phosphorus. Where the subsoil is exposed, 
the plow layer has poor tilth and tends to dry out cloddy 
and hard. (Capability unit TTe-1: woodland suitability 
group 3) 

Ladoga silt loam, 5 to 9 percent slopes (LaC).—This 
soil is on sharply rounded ridgetops and on the upper 
part of side slopes adjacent to and downslope from the 
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gently sloping Ladoga soils. It is near all the major 
streams. This soil is upslope and adjacent to the Gara 
and Lamoni soils. In some areas it is upslope from the 
strongly sloping Ladoga soils. In a few areas near 
streams, it is on side slopes of high, loess-covered benches 
occupied by Givin soils or less sloping Ladoga soils up- 
slope. Heads of side-slope drainageways extend into areas 
of this soil, and therefore many of the slopes are com- 
plex. 

This soil has the profile described as representative for 
the series. 

Included with this soil in mapping were very small 
areas of Ladoga soils that are more severely eroded or 
are gently sloping. Small areas of glacial till crop out in 
places, and those large enough to be significant in man- 
agement are indicated on the soil map by a spot symbol. 

This soil is moderately well suited to row crops. Most 
areas are in crops; small areas are in pasture. Some areas 
formerly in pasture are being converted to cropland. This 
soil is subject to erosion where it is used for crops. Small 
gullies form in waterways that are not protected. (Capa- 
bility unit IIIe-1; woodland suitability group 3) 

Ladoga silt loam, 5 to 9 percent slopes, moderately 
eroded (laC2).—This soil is on high, rounded ridgetops 
and on narrow side slopes downslope from the gently 
sloping Ladoga soils. These ridges and short side slopes 
extend toward areas of Macksburg and Sharpsburg soils 
on broader divides between major streams. This soil is 
upslope from the steeper Gara and Lamoni soils. In some 
places it is upslope and adjacent to strongly sloping 
Ladoga soils. 

Waterways extend into the narrow side slopes, and in 
these areas this soil has more irregular and more complex 
slopes than it has in areas that occupy entire ridgetops. 
A. few small areas of this soil are on short side slopes of 
benches. 

'The combined surface and subsurface layers of this soil 
are only 3 to 7 inches thick. Plowing has mixed these 
layers with the upper part of the subsoil in some places. 
The plow layer generally is very dark grayish-brown silt 
loam but ranges to light silty clay loam. 

Included with this soil in mapping were a few areas 
of soils that have a fine sandy loam surface layer and 
subsoil. These areas are near streams where the sandy 
material has been blown up from the stream valleys. 
These spots are indicated on the soil map by the spot 
symbol for sand. Also included were severely eroded areas 
where the subsoil is exposed. These are indicated on the 
soil map by the symbol for severely eroded spots. Very 
small areas of less sloping Ladoga soils and adjacent 
Gara soils also were included. 

This soil is moderately well suited to crops. Most of it 
is now in cultivation, but some areas are managed with 
adjacent soils as pasture. 

The major concern of management is controlling sheet 
erosion, but rapid runoff forms small gullies from where 
heads of drainageways extend into areas of this soil. In 
some areas tilth is poor, and the plow layer becomes 
cloddy if the brown subsoil is exposed. (Capability unit 
፲፲16--1; woodland suitability group 3) 

Ladoga silt loam, 9 to 14 percent slopes (LaD).—This 
strongly sloping soil is in small areas on side slopes in 
the wooded parts of the county, near all the major 


streams. Generally, it is downslope and adjacent to mod- 
erately sloping Ladoga soils on narrow ridges and up- 
slope from the Gara soils. Slopes are complex and most 
areas have hillside drainageways. 

In some places this soil is in bowl-shaped areas around 
the heads of branching drainageways. In these areas the 
soil is more sloping than it is on convex side slopes be- 
tween drainageways. Some areas, especially those on the 
north side of streams, have long slopes that grade to loess- 
covered benches. A few areas are in high positions on foot 
slopes that form the side slopes of valleys below soils de- 
rived from bedrock, shale, or glacial till. 

Included with this soil in mapping were many small 
areas of less sloping or more eroded Ladoga soils and the 
adjacent Gara soils. If these areas are significant to man- 
agement, they are indicated on the map by the spot sym- 
bol for severely eroded spots or glacial till outcrops. 

This soil is moderately well suited to row crops if ero- 
sion is controlled. Many areas, however, are managed with 
adjacent soils as pasture. A few areas remain wooded. 
Some areas that are large enough to be managed sepa- 
rately or that are adjacent to other soils now in crops are 
being converted to cropland. Controlling sheet and gully 
erosion is the major concern where this soil is in crops. 
(Capability unit IIIe-1; woodland suitability group 3) 

Ladoga silt loam, 9 to 14 percent slopes, moderately 
eroded (laD2).—This soil is along major streams in all 
parts of the county. It 1s in the same positions as Ladoga 
silt loam, 9 to 14 percent slopes. 

This eroded Ladoga soil has only 3 to 7 inches of its 
original surface and subsurface layers remaining. Plow- 
ing has mixed the surface and subsurface layers with the 
upper part of the subsoil; and the present surface layer 
is very dark grayish brown. In places where the subsoil 
is exposed, the surface layer is browner than very dark 
grayish brown when moist and is gray when dry. 

Included with this soil in mapping were areas that are 
severely eroded. Also included were areas of adjacent 
Gara soils. Where these areas are significant to manage- 
ment, they are indicated on the soil map by the symbol 
for severely eroded spots or glacial till spots. Other in- 
clusions are a few small sandy spots that are indicated on 
the soil map by the spot symbol for sand. 

Most of this soil is now in crops, but some areas are in 
pasture. 

The major concern of management is controlling sheet 
erosion, but rapid runoff and concentration of water in 
drainageways cause serious gullying in places. Some areas 
have poor tilth and clods form easily where the subsoil is 
exposed. If erosion is controlled, this soil is moderately 
well suited to row crops. (Capability unit IIIe-1; wood- 
land suitability group 3) 

Ladoga silt loam, 14 to 18 percent slopes, moderately 
eroded (LaE2).— This moderately steep soil is in small areas 
on side slopes along major streams in the county. It has 
slopes that form bowllike areas below less sloping Clinton 
and Ladoga soils, and rounded, convex slopes adjacent to 
high stream benches. On many side slopes, it is adjacent 
to and upslope from the steep Gara and Lindley soils. 

The profile of this soil differs from that described as 
representative for the series in having a surface layer that 
varies considerably in color and in thickness. In most 


MADISON COUNTY, IOWA 37 


places it is about 3 to 7 inches thick and very dark grayish 
brown. 

Included with this soil in mapping were fairly large 
areas in which erosion has been severe and the brownish 
subsoil is exposed. In small areas glacial till is exposed. 
The till inclusions are more common in places where this 
soil is upslope from steep Gara and Lindley soils. Where 
the till and severely eroded areas are significant to man- 
agement, they are indicated on the soil map by the symbol 
for severely eroded spots and for glacial till spots. Also 
included were several areas of moderately eroded and 
severely eroded Clinton soils. 

This soil is poorly suited to row crops even if erosion is 
controlled. Most of the acreage is in pasture, but some 
areas adjacent to less sloping soils are managed with 
those soils as cropland. A few areas remain in wood- 
land. If vegetative cover is removed, runoff is rapid and 
the soil is subject to very severe sheet erosion. Hillside 
waterways tend to gully quickly. The surface layer is 
generally in poor tilth. (Capability unit IVe-1; wood- 
land suitability group 3) 

Ladoga silt loam, benches, 2 to 5 percent slopes 
(LbB).—This soil is on loess-covered benches near the major 
streams. On larger benches it is downslope from and ad- 
jacent to the Givin soils on benches. On small, higher 
benches that have more sloping escarpments it is upslope 
from the more strongly sloping Caleb, Ladoga, and 
Mystic soils. In a few places it is adjacent to upland soils 
derived from till, shale, or loess. 

This soil has a profile similar to that described as rep- 
resentative for the series, but it differs in position and in 
thickness of the loess. The loess ranges from 4 to 8 feet 
in thickness. The underlying material is stratified and is 
commonly sandy, but it ranges from silt loam to clay 
loam. There is a wider range in texture of the surface 
layer and subsoil than in Ladoga soils not on benches. 
Some.areas contain fine sand in the profile. 

Included with this soil in mapping were small areas 
of fine sandy loam blown up from nearby stream bot- 
toms, and very small areas of the somewhat poorly 
drained Givin and Vesser soils. Where significant to 
management, areas of sand and of short, steep and very 
steep escarpments are shown on the soil map by spot 
symbols. 

This soil is well suited to row crops if erosion is con- 
trolled. However, most areas are managed with adjacent 
soils. Some are in pasture and managed with the ad- 
jacent more sloping soils. 

Although the hazard of erosion is only slight to mod- 
erate, it is the major concern in management. The soil is 
medium in organic-matter content, moderate in natural 
fertility, and in good tilth. (Capability unit 1161: wood- 
land suitability group 3) 


Lamoni Series 


The Lamoni series consists of deep, dark-colored, some- 
what poorly drained soils of the uplands that formed in 
weathered glacial till. Slopes are 5 to 14 percent. These 
soils are commonly in narrow bands downslope from the 
Clarinda, Clearfield, Ladoga, and Sharpsburg soils. The 
native vegetation was mainly prairie grasses, although a 
few areas had scattered trees. Lamoni soils are upslope 


from the Gara and Shelby soils and are in all parts of 
the county. 

In a representative profile, the surface layer is black 
clay loam about 11 inches thick. The upper 6 inches of 
the subsoil is very dark grayish-brown clay loam. Below 
a depth of 17 inches, the subsoil is firm clay loam that 
extends to a depth of about 50 inches. The subsoil is dark 
grayish brown and grayish brown to a depth of 40 inches 
and light brownish gray below that depth. It is mottled 
with brown, yellowish brown, yellowish red, and strong 
brown. The substratum is light brownish-gray, firm clay 
loam mottled with strong brown. The mottles are larger 
in the substratum than in the subsoil. 

The Lamoni soils have high available water capacity 
and are slow in permeability. They dry out slowly, and 
some areas are seepy and wet near the contact with more 
permeable soils upslope. Lamoni soils are medium acid 
in the surface layer unless limed, and they are medium 
to very low in organic-matter content. They are low in 
available nitrogen and phosphorus, and low to medium in 
available potassium. 

Because of slope and slow permeability in the subsoil, 
runoff is rapid and erosion is a hazard. The less sloping 
soils are suited to crops, but limitations are severe. The 
more sloping soils are used for pasture. 

Representative profile of Lamoni clay loam, 9 to 14 
percent slopes, 100 feet south and 700 feet east of the 
northwest corner of sec. 36, T. 76 N., R. 29 W., in a small 
cemetery on a slope of 1 percent: 


A1—0 to 11 inches, black (10YR 2/1) light clay loam; weak, 
fine, granular structure; friable; medium acid (pH 5.8) ; 
gradual, smooth boundary. 

Bi—11 to 17 inches, very dark grayish-brown (10YR 3/2) 
light clay loam; dark grayish brown (10YR 4/2) when 
crushed; moderate, very fine, subangular blocky struc- 
ture; friable; medium acid (pH 5.8); gradual, smooth 
boundary. 

JIB21t—17 to 23 inches, dark grayish-brown (10YR 4/2) 
medium clay loam; common, fine, faint, brown (7.5YR 
5/4) mottles; moderate, fine and very fine, subangular 
blocky structure; firm; thin, discontinuous clay films; 
medium acid (pH 5.8) ; gradual, smooth boundary. 

IIB22t—23 to 32 inches, grayish-brown (10YR 5/2) heavy 
clay loam; many, fine, distinct, brown (7.5YR 5/4) mot- 
tles; moderate, fine, subangular blocky structure; firm; 
nearly continuous clay films; few pebbles; slightly acid 
(pH 6.2); gradual, smooth boundary. 

IIB23t—32 to 40 inches, grayish-brown (10YR 5/2) and light 
brownish-gray (10YR 6/2) heavy clay loam; common, 
medium, distinct, yellowish-red (5YR 5/6) mottles and 
few, fine, distinct, yellowish-brown (10YR 5/6) mottles; 
moderate, fine, subangular blocky structure; firm; nearly 
continuous clay films; few pebbles; slightly acid (pH 
62) ; gradual, smooth boundary. 

IIB3t—40 to 50 inches, light brownish-gray (10YR 6/2) clay 
loam: many, fine and medium, distinct, strong-brown 
(7.5YR 5/6) mottles; weak, medium, prismatic structure, 
breaking to weak, fine, subangular blocky structure ; firm; 
thin, discontinuous clay films; common pebbles; slightly 
acid (pH 6.4) ; gradual, smooth boundary. 

C—50 to 60 inches, light brownish-gray (10YR 6/2) clay 
loam; many coarse, distinct, strong-brown (7.5YR 5/6) 
mottles; weak, prismatic structure, to massive; firm; 
common pebbles; slightly acid (pH 6.4). 


The surface layer, where uneroded, ranges from 10 to 14 
inches in thickness and is very dark gray to black in color. 
Where this layer approaches its maximum thickness, it is 
darker colored and more silty than in places where it is 
thinner. The subsoil is 20 to 40 inches thick and is exposed in 
some places on rounded ridges that are severely eroded. The 
subsoil between depths of about 24 and 40 inches, ranges from 
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heavy clay loam to clay. In steeper areas near the major 
streams, the lower part of the subsoil and the substratum are 
browner in color than in other areas, and lime is at a 
shallower depth than in the representative profile. Some areas, 
especially those in the southeastern part of the county, have 
a dark grayish-brown subsoil that contains many strong- 
brown mottles and some reddish mottles. The substratum 
ranges from light brownish gray to light olive gray or gray 
and has a wide range in size of yellowish-brown and strong- 
brown mottles. 

In mapping unit LcD3, the surface layer is thinner and 
lighter colored than has been defined as the range for the 
series. The Lamoni soils are better drained than the Clarinda 
soils and do not have the thick, gray, plastic clayey subsoil 
of those soils. Lamoni soils do not have the grayish sub- 
surface layer that is present in the Keswick soils, and in 
uneroded areas they typically have a thicker surface layer. 

Lamoni clay loam, 5 to 9 percent slopes (lcC).—This 
soil is on short side slopes and on slopes that form bowl- 
like areas at the heads of upland drainageways. It is 
downslope from the Nira, Clarinda, Clearfield, and 
Sharpsburg soils. Except on very short slopes, it is com- 
monly upslope from the steeper Shelby soils. 

The profile of this soil is similar to that described as 
representative for the series, but it typically is more silty 
in the surface layer and, in many areas, contains more 
gray mottling in the subsoil. 

Individual areas of this soil are small, and small areas 
of the Clarinda and Clearfield soils were included in 
mapping. Also included are similar areas that have a 
more reddish upper part of the subsoil. 

This soil dries out slowly and causes seepy areas in the 
more permeable soils upslope. It is moderately suited to 
row crops if erosion is controlled and seepy spots are 
drained. Interceptor tile drains are helpful, and regular 
tiling works well in some areas. 

Most of this soil is in permanent pasture, but some 
areas are now cultivated and are managed with adjacent 
soils. The major limitation when in pasture is seepage. 
If the soil is cultivated, the surface layer becomes sticky 
when wet and hard and cloddy when dry, even though the 
organic-matter content is fairly high. (Capability unit 
1116-8: woodland suitability group 9) 

Lamoni clay loam, 5 to 9 percent slopes, moderately 
eroded (LcC2).—This soil is on short side slopes and on 
slopes that form bowllike areas around the heads of 
drainageways. It is downslope from the Clarinda and 
Sharpsburg soils and upslope from steeper Gara and 
Shelby soils. 

The profile of this soil has a thinner surface layer than 
the one described as representative for the series. This 
layer averages 4 to 8 inches in thickness and is very dark 
grayish-brown clay loam. 

Included with this soil in mapping were small areas of 
Clarinda soils. Small severely eroded spots also were in- 
cluded, and they are shown on the soil map by the symbol 
for severely eroded spots. Also included were a few small 
areas of a soil that has a thinner, strong-brown heavy clay 
loam or clay subsoil containing reddish mottles. 

Individual areas of this Lamoni soil range from 5 to 
15 acres in size. Most of the acreage is in cultivation and 
managed with adjacent soils. 

This soil is moderately suited to row crops if erosion 
and seepy spots are controlled. Because the soil is some- 
what poorly drained and tends to become saturated with 
water, it dries out very slowly. The surface layer tends 


to be sticky when wet and commonly is hard and cloddy 
when dry. A seepy band normally occurs in the area just 
above this soil. In most places it is practical to install 
interceptor tile drains in the more permeable soils up- 
slope. (Capability unit IIle-3; woodland suitability 
group 9) 

Lamoni clay loam, 9 to 14 percent slopes (icD).—This 
soil is mostly at the heads of drainageways and on short 
side slopes. In some areas it is on short, rounded shoulders 
of slopes or on the crests of ridges. It is downslope from 
the Ladoga and Sharpsburg soils and upslope from 
steeper Gara and Shelby soils. This soil has the profile 
described as representative for the series. 

Included with this soil in mapping were small areas of 
Clarinda and Clearfield soils. Also included were small 
areas of Shelby soils. 

Individual areas of this soil range from 5 to 25 acres in 
size. Most of the acreage is managed with adjacent soils 
as pasture. This soil is poorly suited to row crops, even if 
erosion and seepy spots are controlled. Narrow bands of 
seepage occur at the boundaries of the soils that are up- 
slope. Interceptor tile drains in soils upslope are helpful 
in some areas. (Capability unit IVe-2; woodland suita- 
bility group 9) 

Lamoni clay loam, 9 to 14 percent slopes, moderately 
eroded (lcD2). 一 This is the most extensive Lamoni soil in 
the county. It is on short, rounded slopes along water- 
ways and around heads of coves or bowllike areas. This 
soil is downslope from the Ladoga and Sharpsburg soils 
and upslope from moderately steep Gara and Shelby soils. 
Some of these coves contain short branching drainage- 
ways. 

The profile of this soil has a thinner surface layer than 
the one described as representative for the series. The 
very dark grayish-brown surface layer ranges from 3 to 
8 inches in thickness. It is medium clay loam, and it is 
firm and compact in spots where the surface layer and 
some of the subsoil have been mixed by plowing. 

Included with this soil in mapping were small areas of 
Clarinda soils, which are indicated on the soil map b 
the symbol for clay spot. Also included were very small 
areas of severely eroded Lamoni soils. These are indi- 
cated on the soil map by the symbol for severely eroded 
spots. Also included were small areas of a soil that has 
a thinner, brown or strong-brown clay or heavy clay loam 
subsoil that has reddish mottles. 

Individual areas of this Lamoni soil range from 5 to 
25 acres in size. Much of the acreage is cultivated, but the 
soil is poorly suited to row crops, even if erosion and 
seepy spots are controlled. The soil is suited to pasture, 
but most areas are managed with adjacent soils that are 
better suited to row crops. Areas used for pasture are 
mainly in small areas that are upslope from steeper Gara 
or Shelby soils. Interceptor tile drains in the more 
permeable soils upslope reduce seepage. (Capability unit 
IVe-2; woodland suitability group 9) 

Lamoni clay loam, 9 to 14 percent slopes, severely 
eroded (LcD3).—This soil occurs in very small areas. It is on 
side slopes, downslope from the Ladoga and Sharpsburg 
soils. It typically is adjacent to or within larger areas of 
less eroded Lamoni or Shelby soils. | 

The profile of this soil differs from the one described as 
representative for the series in having only 1 to 3 inches 
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of the original surface layer remaining. The present sur- 
face layer is about 7 inches thick and contains material 
brought up from the upper part of the subsoil by plowing. 
This layer is commonly dark-brown clay loam and in poor 
tilth. The subsoil and underlying layers of this soil are 
similar to those described as representative for the series. 

Included with this soil in mapping were small spots of 
severely eroded Shelby soils. Also included were small 
areas of Clarinda soils near the upper boundaries, as well 
as small areas of a soil that has a thinner, strong-brown 
clay or clay loam subsoil having reddish mottles. 

This Lamoni soil is not suited to row crops, and some 
of the acreage has been converted to pasture. With good 
management, grasses and legumes can be established. ግ 
cause the soil is in very small areas, some areas are man- 
aged with adjacent soils that are more suitable for crops. 

Permeability is very slow. Runoff is very rapid, and 
erosion is a very severe hazard. Gullies form readily, and 
the entire surface layer is in very poor tilth and cloddy. 
(Capability unit VIe-2; woodland suitability group 9) 


Lindley Series 


The Lindley series consists of deep, light-colored, mod- 
erately well drained soils of the uplands that formed in 
weathered clay loam glacial till under trees. These soils 
are on ridges and side slopes. Slopes range from 9 to 40 
percent but, in most places, are 15 percent or more. Lind- 
ley soils are downslope from narrow ridges occupied by 
Clinton soils or the till-derived Keswick soils. They are 
mainly upslope from Clanton, Gosport, and Nordness 
soils, but they extend to the narrow bottom lands in 
places. 

Individual tracts of Lindley soils are large and are in 
the steeper, more densely timbered areas along North 
River, Middle River, and Clanton Creek. In addition, 
there are small areas along Grand River. The vegetation 
is predominantly oak trees. 

In a representative profile, the surface layer is very 
dark gray loam about 5 inches thick. This is underlain by 
a grayish-brown subsurface layer of friable loam about 
4 inches thick. The subsoil is clay loam about 25 inches 
thick. This layer is mainly brown and yellowish brown, 
but in the lower part it is mixed with grayish brown and 
mottled with yellowish brown. It is mostly firm in con- 
sistence. The substratum is yellowish-brown and grayish- 
brown, firm clay loam that is mottled with yellowish 
brown. Free lime or carbonates occur at a depth of about 
40 inches. 

The Lindley soils have high available water capacity 
and are moderately slow in ‘permeability. They are very 
low in available nitrogen, very low in available phos- 
phorus, and low in available potassium. They are medium 
to strongly acid and low to very low in organic-matter 
content. 

The less sloping Lindley soils have limited use as crop- 
land. The steeper areas are in timber. 

Representative soil profile of Lindley loam, 25 to 40 
percent slopes, 400 feet north and 620 feet west of the 
southeast corner of the NW14 sec. 17, T. 74 N., R. 27 W., 
on a north-facing slope of 30 percent : 


A1—0 to 5 inches, very dark gray (10YR 3/1) loam ; grayish 
brown (10YR 5/2) when dry; weak, fine, granular struc- 


ture; friable; strongly acid (pH 5.5); clear, smooth 
boundary. 

A2—5 to 9 inches, grayish-brown (10YR 5/2) loam; pale 
brown (10YR 6/3) when dry; weak, fine, platy structure 
breaking to weak, very fine, subangular blocky structure ; 
friable; common sand and silt grains on ped faces; very 
strongly acid (pH 4.7) ; clear, smooth boundary. 

B1—9 to 14 inches, brown (10YR 5/3) light clay loam; mod- 
erate, fine and very fine, subangular blocky structure; 
friable; abundant sand and silt grains on ped faces; 
very strongly acid (pH 4.7) ; clear, smooth boundary. 

B21t—14 to 20 inches, yellowish-brown (10YR 5/4) heavy 
clay loam ; moderate, fine, angular and subangular blocky 
structure; firm; thin, continuous clay films; common 
pebbles; very strongly acid (pH 4.7); gradual, smooth 
boundary. 

B22t—20 to 29 inches, yellowish-brown (10YR 5/4) heavy 
clay loam; common, fine, distinet, grayish-brown (10YR 
5/2) mottles and a few, fine, faint, yellowish-brown 
(10YR 5/6) mottles; moderate, medium, prismatic struc- 
ture breaking to moderate, fine, subangular blocky struc- 
ture; firm; medium, continuous clay films; common 
pebbles; very strongly acid (pH 4.6); gradual, smooth 
boundary. 

B3t—29 to 34 inches, mixed yellowish- -brown (10YR 5/4) and 
grayish-brown (10YR 5/2) clay loam; few, fine, faint, 

yellowish-brown (10YR 5/6) mottles; moderate, medium, 
prismatic structure breaking to moderate, medium, angu- 
lar blocky structure; firm; few sand and silt grains on 
ped faces; thin, continuous clay films; common pebbles; 
slightly acid (pH 6.1) ; clear, smooth boundary. 

C—34 to 60 inches, mixed yellowish-brown (10YR 5/4) and 
grayish-brown (10YR 5/2) clay loam; common, fine, 
faint, yellowish-brown (10YR 5/6 and 5/8) mottles; 
weak, medium, prismatic structure breaking to weak, 
medium, angular blocky structure; firm ; common pebbles; 
carbonates at depth of 40 inches; mildly alkaline (pH 
7.8). 


There is a wide range in color of the surface layer. In 
timbered areas there is a thin, black, organic layer of leaf 
duff 1 or 2 inches thick. In pasture areas this duff is absent, 
and the thin surface layer is very dark gray to very dark 
grayish brown. In some places erosion has removed the 
original surface layer, and this has exposed the subsurface 
layer or, in small areas, the subsoil. In eroded or cultivated 
areas, the present surface layer is grayish brown or brown. 

The subsoil ranges from 24 to 40 inches in thickness. The 
middle part of it is brown to yellowish-brown, firm medium 
clay loam to heavy clay loam. ‘The amount and size of grayish- 
brown and yellowish-brown mottles vary widely, but mottles 
normally are present. The substratum ranges from grayish- 
brown to yellowish-brown. Free lime or carbonates generally 
are in the substratum at a depth of 36 to 50 inches. In a few 
areas the carbonates or free lime are leached to greater 
depths. 

The Lindley soils differ from Shelby soils in having a 
thinner surface layer and a distinct grayish-brown subsurface 
layer. Lindley soils are similar to the Gara soils in many 
respects, but they have a thinner surface layer, have a more 
evident, lighter colored subsurface layer, and normally are 
more acid throughout than the Gara soils. 


Lindley loam, 9 to 14 percent slopes, moderately 
eroded (LdD2).—This strongly sloping soil is on side slopes 
that border narrow ridges occupied by Clinton soils. It is 
upslope from steeper Lindley soils or Clanton or Gosport 
soils. 

The profile of this soil is similar to that described as 
representative for the series, but it is more variable in 
thickness and color of the surface layer. Most of the 
original cover of trees has been removed, and only 2 or 3 
inches of the original surface layer remains. In cultivated 
areas the subsurface layer has been mixed with the thin 
surface layer, and the plow layer is grayish brown or 
brown. 
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Included in mapping were very small areas of the Kes- 
wick soils and small areas that are severely eroded and 
have the subsoil exposed. If these eroded areas are sig- 
nificant, they are indicated on the soil map by the symbol 
for severely eroded spots. In places where this soil is 
above soils derived from limestone or shale, small bands 
of those materials were included in mapping, and the 
bands that are important to management are indicated on 
the soil map by a symbol for rock outcrop or shale. 

Even if erosion is controlled and fertility is improved, 
this soil is poorly suited to row crops. Runoff is rapid, 
and erosion is a serious hazard. The organic-matter con- 
tent is low, and where the subsoil is exposed, tilth is poor. 
(Capability unit IVe-3; woodland suitability group 4) 

Lindley loam, 14 to 18 percent slopes, moderately 
eroded (LdE2).—This moderately steep soil is on irregular 
side slopes in timbered areas. It is adjacent to and down- 
slope from moderately sloping Clinton soils. Near the 
ends or points of ridges occupied by Clinton soils, this 
soil is downslope from the strongly sloping Keswick soils. 
It is normally upslope from steeper Lindley soils or 
Clanton, Gosport, or Nordness soils. It commonly is in 
narrow, irregular bands that form the sides of valleys. 

The profile of this soil is similar to that described as 
representative for the series, but it varies more widely in 
color and thickness of the surface layer. Moderate erosion 
has removed part of the original surface layer, and the 
organic-matter content has been reduced. Consequently, 
the present surface layer consists of material from both 
the original surface and subsurface layers, and it aver- 
ages 3 to 6 inches in thickness. It is commonly dark gray- 
ish brown or grayish brown. 

Included with this soil in mapping were small areas of 
adjacent soils and areas that are more severely eroded. 
Significant areas of severe erosion are indicated on the 
soil map by the symbol for severely eroded spots. Where 
this soil is upslope from shale- and limestone-derived 
soils, small areas of these materials also were included. 
Areas of these included materials that are important to 
management also are indicated on the soil map by spot 
symbols. 

This soil is not suited to row crops, because of steepness 
of slope and the severe hazard of erosion. The organic- 
matter content is very low. Areas on side slopes contain 
drainageways that are easily gullied. At one time, much 
of the original timber was cleared and some areas were 
cultivated. Most areas have been converted to pasture, 
and some now are in second-growth timber. (Capability 
unit VIe-2; woodland suitability group 4) 

Lindley loam, 18 to 25 percent slopes (LdF).—This steep 
soil is on side slopes in wooded areas along major streams 
and tributaries. It is downslope from less steep Lindley 
soils. It commonly occupies the entire hillside with soils 
on bottom lands downslope. However, some areas in 
Clanton or Gosport soils are downslope. Along the Middle 
and North Rivers, there are some areas adjacent to and 
upslope from limestone. 

Nearly all the acreage of this soil is in woods, and a 
black organic (leaf duff) layer is commonly present. This 
layer is only 1 to 2 inches thick and is underlain by the 
very dark gray loam surface layer. This soil has a thinner 
subsoil and contains free lime or carbonates closer to the 
surface than the less steep Lindley soils. 


Included with this soil in mapping were small, severely 
eroded areas and small areas of shale or limestone out- 
crops. These areas are indicated on the soil map by spot 
symbols for severe erosion and outcrops of shale or 
limestone. 

This soil is suited to woodland and wildlife habitat. 
Most areas are in woodland pasture but furnish limited 
forage for livestock. Owing to the tree cover, gullying is 
less serious than in cleared areas. However, this soil con- 
tains large, stabilized ravines. 

Some areas presently in pasture can be made more 
productive by renovating them, but operating farm ma- 
chinery is hazardous because of steep slopes, gullies, and 
the generally rough terrain. (Capability unit VIIe-1; 
woodland suitability group 5 or 6) 

Lindley loam, 25 to 40 percent slopes (LdG).—This very 
steep Lindley soil is on side slopes near major streams 
in wooded areas. Tt is adjacent to and downslope from 
less steep Lindley soils. In some areas it occupies the en- 
tire hillside. Where it extends to the stream bottom, it is 
adjacent to the Nodaway soils or Alluvial land. 

This soil is almost entirely covered by hardwood tim- 
ber, and oak is the dominant species. The total acreage is 
small, but some locally important areas occur. The soil 
contains more large stabilized ravines than do less steep 
Lindley soils. 

The profile of this soil is the one described as repre- 
sentative for the series. Larger areas of soils derived from 
shale were included in mapping this soil than in mapping 
other Lindley soils. 

Runoff is excessive, fertility is low, and gullying is a 
problem. Pastures are unproductive. Farm equipment 
cannot be used safely on this soil, and consequently pas- 
tures are difficult to renovate. This soil is better suited to 
woodland and wildlife habitat than to crops and pasture. 
(Capability unit VIle-1; woodland suitability group 5 
or 6) 

Lindley soils, 14 to 18 percent slopes, severely eroded 
(LeE3).— These moderately steep soils are on irregular side 
slopes. They are adjacent to and downslope from mod- 
erately sloping Clinton soils. Near the ends of points of 
the ridges, they are downslope from the strongly sloping 
Keswick soils. They are commonly upslope from steeper 
Lindley soils, or Clanton, Gosport, or Nordness soils. 
Most individual areas are not large. 

The surface layer of these soils ordinarily is dark 
grayish brown or brown and consists mainly of the sub- 
surface layer and some of the subsoil. Most of the original 
surface layer has been eroded away. 

Included with this soil in mapping were small areas of 
adjacent soils. 

Although many areas have been cultivated in the past, 
these soils are not suited to row crops, because of steep 
slopes and severe erosion. Many areas have been con- 
verted to pasture, and some are in woods. Soil tilth gen- 
erally is poor, which makes establishment of new stands 
of grasses more difficult. Tree growth is slow. 

'The organic-matter content is very low, and the sur- 
face layer absorbs water slowly. Runoff is rapid, and the 
hazard of further erosion and gullying is very severe. 
(Capability unit VIe-2; woodland suitability group 4) 
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Macksburg Series 


The Macksburg series consists of deep, dark-colored, 
somewhat poorly drained soils of the uplands that formed 
in loess. These soils are on broad, nearly level divides be- 
tween the major streams and on gentle side slopes ad- 
jacent to the broad divides. Slopes range from 0 to 5 
percent. 

The Macksburg soils are adjacent to and upslope from 
the more sloping and better drained Sharpsburg soils. 
On broader ridgetops they are on or near the slope break 
and adjacent to the nearly level, poorly drained Winter- 
set soils. Where the broad divides extend into wooded 
areas, these soils are adjacent to the Givin soils. The 
native vegetation was prairie grasses. 

In a representative profile, the surface layer is silty 
clay loam about 18 inches thick. This layer is mainly 
black, but it grades to very dark brown in the lower part. 
The subsoil, between depths of 18 and 24 inches, is very 
dark grayish-brown, friable silty clay loam. Below 24 
inches, the subsoil is firm, dark grayish-brown grading 
to grayish-brown heavy silty clay loam that extends to a 
depth of about 62 inches. It is light silty clay loam in 
the lower part. The subsoil is mottled with yellowish 
brown, olive gray, and brown. The substratum is grayish- 
brown or olive-gray silty clay loam that is highly mottled 
with yellowish brown, brown, and strong brown. It is 
less firm than the subsoil. The detailed profile that is 
given as representative for the series is not described to 
a depth great enough to show the substratum. 

The Macksburg soils have high available water capacity 
and are moderately slow in permeability. They are low to 
medium in available nitrogen and phosphorus and medi- 
um to high in available potassium. They are high in 
organic-matter content and medium to strongly acid in 
the surface layer unless limed. 

These soils have a favorable root zone. Nearly all areas 
of the Macksburg soils are in crops. Their limitations to 
use for crops are only slight. 

Representative. profile of Macksburg silty clay loam, 
0 to 2 percent slopes, 783 feet west and 390 feet north of 
the southeast corner of sec. 81, T. 76 N., R. 28 W., in a 
cultivated field: 

Ap—0 to 6 inches, black (10YR 2/1) silty clay loam; dark 
gray (10YR 4/1) when dry; weak, fine and medium, sub- 
angular blocky structure; firm; few worm casts; slightly 
acid (pH 6.3) ; abrupt, smooth boundary. 

A1—6 to 12 inches, black (10YR 2/1) silty clay loam; dark 
gray (10YR 4/1) when dry; weak, fine, subangular 
blocky structure, breaking to moderate, fine, granular 
structure; friable; few, fine, inped tubular pores; very 
dark gray (10YR 3/1) worm casts; strongly acid (pH 
5.2) ; gradual, smooth boundary. 

A3—12 to 18 inches, black (10YR 2/1) and very dark brown 
(10YR 2/2) silty clay loam; moderate, very fine, sub- 
angular blocky structure and moderate, fine, granular 
structure; friable; few, fine and medium, inped tubular 
pores; few, fine, hard concretions of an oxide; few, very 
dark grayish-brown (10YR 3/2) worm casts; strongly 
acid (pH 5.8) ; gradual, smooth boundary. 

B1--18 to 24 inches, very dark grayish-brown (10YR 3/2) to 
dark grayish-brown (10YR 4/2) silty clay loam; faces of 
peds very dark gray (10YR 3/1); very fine, subangular 
blocky structure and some moderate, fine, granular struc- 
ture; friable; common, fine, inped tubular pores; few, 


fine, hard oxides; strongly acid (pH 5.1); gradual, 
smooth boundary. 


B21t—24 to 30 inches, dark grayish-brown (10YR 4/2) and 
brown (10YR 5/3) heavy silty clay loam; few, fine, faint, 
brown (10YR 5/3) mottles; moderate, fine, subangular 
blocky structure; firm ; common, fine, inped tubular pores; 
thin, discontinuous clay films; common, fine, hard oxides 
and few, fine, soft oxides; strongly acid (pH 5.1); 
gradual, smooth boundary. 

B22t—30 to 42 inches, grayish-brown (2.5Y 5/2) to light 
olive-brown (2.5Y 5/4) and light brownish-gray (2.57 
6/2) heavy silty clay loam; faces of peds grayish brown 
(25Y 5/2) and light olive brown (2.5Y 5/4); few to 
common, fine, distinct, yellowish-brown (10YR 5/6 and 
5/4) mottles; weak, medium, prismatie structure, break- 
ing to moderate, fine, subangular blocky structure; firm; 
many, fine, inped tubular pores; thin, discontinuous elay 
films; common, fine, hard oxides; relict, deoxidized, and 
leached weathering zone; strongly acid (pH 5.4); grad- 
ual, smooth boundary. 

B3—42 to 62 inches, grayish-brown (2.5Y 5/2) and gray 
(10YR 5/1 to 5Y 5/1) light silty clay loam; common to 
many, fine, distinct, yellowish-brown (10YR 5/6) mottles; 
few, fine, distinct, dark-brown (7.5YR 3/2) and light 
olive-gray (5Y 6/2) mottles; few, fine, distinct segrega- 
tions of strong brown (7.5YR 5/8); weak, medium, pris- 
matic structure; firm; common, fine, inped tubular pores; 
common, fine, soft and hard oxides; relict, deoxidized, 
and leached weathering zone; medium acid (pH 6.0); 
gradual, smooth boundary. 


The dark surface layer ranges from 14 to 20 inches in 
thickness and from very dark gray to black in color. On 
narrow divides and gentle slopes, the upper 4 to 7 inches of 
the subsoil is normally free of mottling. In more nearly level 
areas, the entire subsoil is mottled with brown and gray. 
Size and degree of mottles increase with depth. The subsoil 
ranges from 24 to 50 inches or more in thickness and is 
medium silty clay loam to light silty clay loam in most of 
the layer. The gray, mottled substratum typically occurs at a 
depth of about 8 to 6 feet. It is less firm and less clayey than 
the subsoil and has a wide range in the size and abundance 
of brown mottles. 

The Macksburg soils differ from the Winterset soils in being 
better drained and having a more permeable, browner sub- 
soil. Macksburg soils have a thicker surface layer and a 
mottled, less brown subsoil than the Sharpsburg soils, and 
they are more poorly drained. 

Macksburg silty clay loam, 0 to 2 percent slopes 
(MbA).—This nearly level soil is on divides between the 
major streams. In some areas it is on the entire ridgetop 
of narrow divides. On broad ridges it is on the outer 
borders near the slope break and is adjacent to the Win- 
terset soils. It is upslope from and adjacent to the gently 
sloping Macksburg and Sharpsburg soils. Where divides 
extend toward more strongly sloping, wooded areas, it is 
adjacent to the Givin soils on the same ridgetops. 

This soil has the profile described as representative for 
the series. 

Included with this soil in mapping were small areas of 
the Sperry and Winterset soils. Also included, in the 
southeastern part of the county, were 2,400 acres of a 
soil that has a higher content of clay in the subsoil than 
this soil. 

This soil is well suited to row crops. Some areas are 
large enough to be managed separately, but most are 
managed with the adjacent soils. There is little runoff of 
surface water. Some areas dry out slowly and require 
tile drainage. (Capability unit I-2; woodland suitability 
group 8) 

Macksburg silty clay loam, 2 to 5 percent slopes 
(MbB).— This gently sloping soil is on the borders of broad 
level divides between major streams. It is upslope from 
and adjacent to the moderately sloping Sharpsburg soils 
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and downslope from the nearly level Macksburg and 
Winterset soils. 

Included with this soil in mapping were about 3,700 
acres in the southeastern part of the county in which the 
soil has a higher content of clay in the subsoil than this 
soil. The heads of drainageways extend into areas of this 
soil, and small areas of poorly drained Colo soils along 
drainageways also were included. Also included were 
small areas of the gently sloping Sharpsburg soils. 

This soil is well suited to row crops if erosion is con- 
trolled. The soil occurs in irregularly shaped areas, and 
it is managed with adjacent soils. There are a few drain- 
ageways, and runoff is medium. (Capability unit IIe-1; 
woodland suitability group 8) 


Martinsburg Series 


The Martinsburg series consists of deep, light-colored 
soils that formed in alluvial material washed down from 
adjacent loess-covered side slopes. These soils are mod- 
erately well drained to well drained. They are on narrow 
foot slopes at the base of Clinton soils on side slopes. They 
are upslope from and adjacent to the Nodaway soils. 
Slopes range from 2 to 5 percent. Martinsburg soils are 
in small, narrow areas next to streams in the wooded 
areas of the county. They are most common in the central 
and east-central parts of the county. The native vegeta- 
tion was trees. 

In a representative profile, the surface layer is dark 
grayish-brown silt loam about 8 inches thick. The sub- 
surface layer is dark grayish-brown silt loam in the upper 
9 inches and brown light silty clay loam in the lower 6 
inches. The subsoil is brown, firm silty clay loam about 
27 inches thick. It contains some sand grains. The sub- 
stratum, at a depth of about 50 inches, is dark yellowish- 
brown or yellowish-brown light silty clay loam that has 
light brownish-gray mottling. It contains fine sand and 
shows evidence of stratification. The detailed profile de- 
scribed as representative for the series is not described 
to a depth great enough to show the substratum. 

The Martinsburg soils have high available water capac- 
ity and are moderate in permeability. They are strongly 
acid in the subsoil but range from neutral to strongly acid 
in the surface layer. They are low in organic-matter con- 
tent, low in available nitrogen and phosphorus, and me- 
dium in available potassium. These soils have a deep, very 
favorable root zone. 

Martinsburg soils are suited to row crops if protected 
from erosion and siltation. Many areas are too small to 
be managed separately from the adjacent soils. The major 
limitation is runoff from adjoining slopes, and some ero- 
sion is evident. Erosion is only slight and is nearly bal- 
anced by deposition on the more gentle slopes. These soils 
contain waterways that gully easily when runoff from 
higher areas is excessive. 

Representative profile of Martinsburg silt loam, 2 to 5 
percent slopes, 1,720 feet north and 1,420 feet east of the 
southwest corner of sec. 17, T. 75 N., R. 28 W., in a culti- 
vated field on an east-facing slope of 3 percent, west of 
stream: 

Ap—Q to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 


weak, fine, granular structure; friable; neutral (pH 
6.6) ; clear, smooth boundary. 


A21—8 to 17 inches, dark grayish-brown (10YR 4/2) silt 
loam; grayish-brown (10YR 5/2) coatings on ped faces; 
weak, very fine, subangular blocky structure; friable; 
neutral (pH 6.8); clear, smooth boundary. 

A22—1 to 28 inches, brown (10YR 4/3) light silty clay 
loam; faces of peds dark grayish brown (10YR 4/2); 
weak to moderate, fine and medium, subangular blocky 
structure; friable; strongly acid (pH 5.5); gradual, 
smooth boundary. 

B2t—23 to 38 inches, brown (10YR 4/3) medium silty clay 
loam; faces of peds dark grayish brown (10YR 4/2); 
moderate, medium, prismatic structure; firm; thin, con- 
tinuous clay films; few sand grains; strongly acid (pH 
5.4); gradual, smooth boundary. 

B3t—38 to 50 inches, brown (10YR 4/3) medium silty clay 
loam; faces of peds dark brown (10YR 3/3); weak, 
medium to coarse, subangular blocky structure; firm; 
thin, discontinuous clay flows; strongly acid (pH 5.4). 

The surface layer generally ranges from 6 to 9 inches in 
thickness and from dark gray to grayish brown in color. This 
layer receives recent deposition from adjacent side slopes 
and, in places, ranges up to 15 inches in thickness. This recent 
deposition is normally dark grayish brown and is fine sandy 
loam or silt loam to loam. The subsurface layer is 12 to 20 
inches thick. The combined thickness of the surface layer and 
subsurface layer ranges from 18 to 26 inches. The subsoil is 
light to medium silty clay loam that is 20 to 48 inches thick, 
is brown to yellowish brown, and contains little mottling. 
The substratum occurs at a depth of 48 to 70 inches and has 
a wide range in texture because of stratification of the 
alluvial material. 

The Martinsburg soils differ from Judson soils in being 
lighter colored and having a grayish subsurface layer. They 
do not have as thick or as dark a surface layer as the Vesser 
soils, and they are not so mottled and gray in the subsoil. 
Martinsburg soils are better drained than the Vesser soils. 


Martinsburg silt loam, 2 to 5 percent slopes (MgB).— 
This light-colored gently sloping soil is on fans and also 
occurs in bands on narrow foot slopes at the base of side 
slopes in wooded areas. These adjacent side slopes are 
mainly occupied by the Clinton soils. This soil is upslope 
from and adjacent to Nodaway soils, which are on first 
bottoms. It is in small, narrow areas. It is minor in total 
extent but is an important soil along streams in wooded 
areas. 

Included with this soil in mapping were small areas of 
steeper Martinsburg soils. Also included were small-areas 
of Nodaway soils and some areas of the Nodaway-Mar- 
tinsburg complex. 

This soil is subject to runoff from the adjacent side 
slopes, and erosion is a hazard in some areas. Some areas 
contain drainageways that gully easily. Erosion and 
deposition from side slopes are commonly about equal, 
but in some places deposition from eroded slopes is a 
greater hazard than erosion. 

Areas of this soil are small and are managed with other 
soils as cropland or pasture. This soil is well suited to 
row crops if erosion and siltation are controlled. (Capa- 
bility unit IIe-9; woodland suitability group 3) 


Mystic Series 


The Mystic series consists of deep, moderately dark 
colored, somewhat poorly drained soils that formed in 
highly weathered, old alluvium derived from glacial till 
material. These soils are on long, low side slopes and 
rounded ridgetops that grade to river valleys. Slopes are 
9 to 18 percent. 

These soils are in association with the loess-derived 
soils on benches and are upslope from and adjacent to 
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the Caleb soils. They are also in complexes with Caleb 
and Clanton soils. They are most common along the 
Middle River, Grand River, and West Branch Creek but 
they are in small areas along all the major streams. The 
native vegetation was grass and trees. . 

In a representative profile, the surface layer is very 
dark grayish-brown loam about 8 inches thick. The sub- 
surface layer is loam or silt loam that contains enough 
sand to have a gritty feel. It is about 5 inches thick and 
is dark grayish brown mixed with very dark gray and 
grayish brown. The subsurface layer is light brownish 
gray when dry. 

The subsoil extends to a depth of 60 inches. The upper 
12 inches of the subsoil is brown or strong-brown clay 
loam that is friable in the upper 5 inches and firm below. 
It has a few strong-brown mottles. The next part of the 
subsoil, to a depth of about 46 inches, is brown clay loam 
that is mottled with reddish brown and yellowish red. 
It is somewhat firmer than the upper part of the subsoil. 
The lower part of the subsoil, beginning at a depth of 
about 46 inches, is firm, brown clay loam that is mottled 
with grayish brown and contains sand strata. There is 
stratified sandy loam at a depth of about 60 inches. 

The Mystic soils have high available water capacity 
and are slow in permeability. In places they are seepy 
and wet near their contact with more permeable soils 
upslope. Mystic soils are medium acid to very strongly 
acid in the most acid part of the subsoil, but they range 
from neutral to medium acid in the surface layer. Their 
organic-matter content is low to medium. These soils are 
very low to low in available nitrogen and phosphorus and 
are low in available potassium. They have a deep, favor- 
able root zone. 

Some areas of Mystic soils are suited to crops, but most 
are better suited to pasture and are presently used for 
pasture. These soils are in small areas and are not exten- 
sive. Consequently, they are managed with other soils. 
Control of rapid runoff and erosion is the principal con- 
cern of management. 

Representative profile of Mystic loam, 9 to 14 percent 
slopes, moderately eroded, 380 feet west and 1,900 feet 
south of the northeast corner of sec. 82, T. 74 N., R. 29 
W., in a pasture on a bench having a slope of 9 percent: 

A1—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam; 
grayish brown (10YR 5/2) when dry; weak, fine, granu- 
lar structure; friable; neutral (pH 6.7); clear, smooth 
boundary. 

A2—8 to 18 inches, mixed very dark gray, dark grayish-brown, 
and grayish-brown (10YR 3/1, 4/2, and 5/2) loam or silt 
loam; common, distinct, light brownish-gray (10YR 6/2 
when dry) grainy coatings; weak, medium, platy struc. 
ture breaking to weak, fine, subangular blocky structure; 
friable; common pores; neutral (pH 6.7); gradual, 
smooth boundary. 

B1-—13 to 18 inches, brown (10YR 4/3) clay loam; weak, fine 
and very fine, subangular blocky structure breaking to 
fine, granular structure; friable; few pores; common, 
light brownish-gray (10YR 6/2 when dry) grainy coat-_ 
ings; slightly acid (pH 6.2); gradual, smooth boundary. 

B21t—18 to 25 inches, strong-brown (7.5YR 5/6) heavy clay 
loam; faces of peds brown (7.5YR 4/4); few, fine, dis- 
tinct, strong-brown (7.5YR 5/8) mottles; moderate, fine 
and very fine, angular and subangular blocky structure; 
firm; thin, dark-brown (7.5YR 3/2), discontinuous clay 
films; few pores; very strongly acid (pH 4.8); gradual 
boundary. 

B22t—25 to 35 inches, mixed brown (7.5YR 5/4) and reddish- 
brown (5YR 4/4) heavy clay loam; few, fine, distinct, 
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yellowish-red (5YR 5/6 and 5/8) mottles; moderate, 
medium, subangular blocky structure; firm; thin, discon- 
tinuous clay films on vertical ped faces; few, fine, black 
oxides; very strongly acid (pH 4.7); gradual, smooth 
boundary. 

B23t—35 to 46 inches, brown (10YR 5/3) heavy clay loam; 
common, fine, distinct, reddish-brown and yellowish-red 
(BYR 4/4 and 4/6) mottles; moderate, medium, pris- 
matie structure breaking to moderate, medium, subangu- 
lar blocky structure; firm; common, fine, black oxides; 
medium, continuous clay films on prism faces; nearly con- 
tinuous clay films on blocky ped faces; very strongly acid 
(pH 49) ; gradual, smooth boundary. 

IIB3t—46 to 60 inches, brown (10YR 5/8) clay loam; com- 
mon, medium, distinct, brown (7.5YR 4/4) and grayish- 
brown (2.5Y 5/2) mottles; moderate, medium, prismatic 
structure breaking to moderate, medium, subangular 
blocky structure; firm; common, medium, black oxide; 
thick, continuous clay films on prism faces; weakly 
stratified with thin strata of loam in the lower part; 
very strongly acid (pH 4.9). 


The surface layer is loam, light clay loam, or silt loam that 
contains enough sand to have a gritty feel. This layer ranges 
from 6 to 10 inches in thickness. The subsurface layer has 
about the same range as the surface layer in thickness and 
texture. In uneroded areas the surface layer is darker 
colored. In eroded areas where the original surface layer was 
less than 6 inches thick, it is mixed with the subsurface layer 
through plowing, and color of the present surface layer ranges 
from very dark gray to very dark grayish brown. The sub- 
soil is 24 to about 60 inches thick and is brown to reddish 
brown. In some places there is gray mottling, but strong- 
brown and reddish mottles are always present, though they 
vary widely in size and amount. In some areas the subsoil is 
light clay. The substratum ranges from clay loam to light 
sandy loam and has a wide range of brown, gray, and strong 
brown. 

The Mystic soils differ from Caleb soils in having a thick, 
more clayey subsoil that is red or has reddish mottling. 
Mystic soils are similar to the Keswick soils in subsoil color 
and drainage, but they have more stratification in the lower 
part of the subsoil and in the substratum than the Keswick 
soils, which formed in glacial till. 

Mystic loam, 9 to 14 percent slopes, moderately 
eroded (MtD2).—This soil is on rounded ridgetops and the 
upper side slopes of high benches. It is in small areas 
near all the major streams and tributaries of the county. 
This soil is downslope from and adjacent to Ladoga soils 
on benches. In a few places, it is downslope from and 
adjacent to the Gara or Shelby soils. 

This soil has the profile described as representative for 
the series. In many places, however, the surface layer is 
only 3 to 7 inches thick. In most places this layer and 
the subsurface layer have been mixed through plowing, 
and the plow layer is very dark grayish brown. 

Included with this soil in mapping were small areas of 
moderately sloping soils, small areas of uneroded soils, 
and small areas of Severely eroded soils, all of the Mystic 
series. Also included were small areas of adjacent soils 
having the same slope. 

This soil is poorly suited to row crops even if erosion 
is controlled and fertility is improved. It is managed with 
adjacent soils and is used for both cropland and pasture, 
but the larger acreage is in pasture. 

In some places there are seepy bands along the area of 
contact with more permeable soils upslope. Runoff is very 
rapid, and controlling erosion is the major concern in 
management of this soil. The soil tilth is normally poor. 
If the wetness, fertility, and erosion problems are con- 
trolled, some areas can be used for crops. The soil has 
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fewer limitations for pasture. (Capability unit IVe-2; 
woodland suitability group 7) 

Mystic-Clanton complex, 9 to 14 percent slopes, mod- 
erately eroded (MyD2).—This complex is on side slopes of 
very high, upland benches that have uneven topography. 
It is adjacent to and downslope from the Ladoga or La- 
moni soils. Most areas are upslope from the Clanton or 
Gosport soils, but in some places the complex is upslope 
from the moderately steep Mystic-Clanton complex. Small 
areas of Lamoni soils are also in this complex. 

This complex consists of Mystic and Clanton soils that 
occur in such intricate patterns on the landscape that they 
were not separated on the soil map. Mystic soils make up 
about 60 percent of the complex, and Clanton soils nearly 
40 percent. These soils have profiles similar to those de- 
scribed as representative for their respective series. 

The Mystic soils are upslope from the Clanton soils. In 
most areas some glacial material is mixed with shale in 
the profile. 

This complex is unsuited to row crops, but some areas 
are managed as cropland with adjacent, more suitable 
soils upslope. Most of the acreage is in pasture. Runoff 
is rapid because of strong slopes and slow permeability, 
and there is a serious hazard of erosion. Hillside water- 
ways that gully readily are present in many places. 
(Capability unit VIe-3; woodland suitability group 7) 

Mystic-Clanton complex, 14 to 18 percent slopes, 
moderately eroded (MyE2).—This complex is adjacent to 
and downslope from the Lamoni soils or the strongly 
sloping Mystic-Clanton complex. In most places it is up- 
slope from the Clanton soils or Gosport soils. 

The profiles of the Mystic and Clanton soils in this 
complex are similar to the ones described as representa- 
tive for their respective series. Mystic soils make up about 
50 percent of the mapping unit, and Clanton soils most 
of the remaining 50 percent. 

Included with these soils in mapping were small, se- 
verely eroded areas in which the subsoil is exposed. 

This complex is not suited to row crops, and most areas 
are in pasture. Runoff is rapid because of the moderately 
steep slopes and slow permeability. Erosion is a very 
serious hazard, and parts of these areas are limited by 
droughtiness. The soils are low in organic-matter content. 

Although the shale-derived soils in this complex are 
droughty, average pasture can be produced, especially 
early in summer and late in fall, if erosion is controlled 
and grass is established. (Capability unit VIIe-2; wood- 
land suitability group 7) 


Nevin Series . 


The Nevin series consists of deep, dark-colored, some- 
what poorly drained soils that formed in silty alluvium 
on second bottoms in all parts of the county. These are 
level to gently sloping soils having slopes of 0 to 5 per- 
cent. They are on low stream benches or second bottoms. 
They are seldom subject to flooding, but some areas are 
flooded by tributary streams. 

The Nevin soils are commonly adjacent to the more 
poorly drained Bremer soils and the moderately well 
drained Wiota soils. In some areas they are in slightly 
elevated positions just above the Kennebec and Zook soils 
on first bottoms that have steep, low escarpments. They 


are in fairly large areas along all the major streams. The 
native vegetation was prairie grasses. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish-brown silty clay loam 
about 17 inches thick. The subsoil extends to a depth of 
about 50 inches. It is dark grayish-brown silty clay loam 
to a depth of 40 inches. This layer has firm consistence 
in the lower part and is mottled with brown. At a depth 
of more than 40 inches, the subsoil is dark-gray, firm 
silty clay loam that is mottled with dark grayish brown 
and brown. Sand grains are present in this layer and 
increase in the underlying substratum, which is similar 
in other respects to the lower part of the subsoil. 

The Nevin soils have high available water capacity 
and are moderately slow in permeability. They have some 
surface drainage, and water therefore drains from their 
surface layer. Nevin soils are high in organic-matter con- 
tent and slightly acid in the surface layer. They are low 
in available nitrogen, medium to high in available phos- 
phorus, and Jow to medium in available potassium. These 
soils have a deep, favorable root zone. 

Nearly all areas of the Nevin soils are in crops. These 
soils are commonly intermingled with areas of more 
poorly drained or better drained soils and managed with 
these soils. Tile drains are beneficial along depressed 
drainageways within the area. Some of the more sloping 
areas are subject to slight erosion. 

Representative soil profile of Nevin silty clay loam, 0 
to 2 percent slopes, 2,200 feet east and 220 feet north of 
the southwest corner of sec. 11, T. 75 N., R. 98 W., in a 
cultivated field: 


Ap—0 to 8 inches, very dark brown (10YR 2/2) light silty 
clay loam; dark grayish brown (10Y 4/2) when dry; 
weak, fine, granular structure; friable; slightly acid (pH 
6.4) ; clear, smooth boundary. 

A3—8 to 17 inches, very dark grayish-brown (10YR 3/2), 
light silty clay loam; faces of peds very dark gray (10YR 
3/1); dark gray (10YR 4/1) when dry; weak, medium, 
granular structure to fine subangular blocky structure; 
friable; few clean sand grains on ped surfaces; slightly 
acid (pH 6.4); gradual, smooth boundary. 

B1—17 to 29 inches, dark grayish-brown (10YR 4/2) silty clay 
loam ; faces of peds very dark grayish brown (10YR 3/2) ; 
weak to moderate, fine, subangular blocky structure; fri- 
able; some clean sand grains; very dark gray (10YR 
3/1) stains in some root channels; slightly acid (pH 6.3) ; 
gradual, smooth boundary. 

B2t—29 to 40 inches, dark grayish-brown (10YR 4/2) silty 
clay loam; common, fine, faint to distinct, brown (10YR 
4/3 and 7.5YR 4/4) mottles; weak, fine, subangular blocky 
structure; firm; some clean sand grains; few roots; very 
few, thin, discontinuous clay films; few dark-gray (10YR 
3/1) organic coatings on ped faces; slightly acid (pH 
6.4) ; gradual, smooth boundary. 

B3g—40 to 50 inches, dark-gray (10YR 4/1) silty clay loam; 
common, medium, faint, dark grayish-brown (10YR 4/2) 
mottles and common, fine, distinct, brown (7.5YR 4/4) 
mottles; weak, coarse, subangular blocky structure; firm ; 
sand grains increasing with depth; few roots; common, 
fine tubular pores; dark-gray (10YR 3/1) organic stains 
on vertical ped faces and in root channels; neutral (pH 
6.6) ; gradual, smooth boundary. 

C—50 to 60 inches, same as B3 horizon except increasing sand 
content and common to many, medium to coarse, brown 
(7.5YR 4/4 and 10YR 5/3) to yellowish-brown (10YR 
5/4) mottles. 

The surface layer ranges from 10 to 18 inches in thickness 


and from very dark grayish brown and very dark brown to 
black in color. In some areas it is heavy silt loam. The subsoil 
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is more compact and is light to medium silty clay loam. It 
ranges from 20 to 36 inches in thickness. The dominant color 
is dark grayish brown, and the proportion and size of the 
gray and brown mottles are variable. Yellowish brown and 
strong brown occur in the subsoil in some areas. The sub- 
stratum has a wider range of color and texture. It is mainly 
very dark gray to gray but is grayish brown in places, and it 
ranges from heavy silty clay loam that contains a few sand 
grains to light clay loam. There is a wide variation in amount 
of brown mottling. In some places sandy strata are present 
at a depth of 48 to 60 inches. 

The Nevin soils are better drained and have a less gray, 
less clayey subsoil than the Bremer soils. In addition, Nevin 
soils generally do not have the black surface layer of Bremer 
soils. Nevin soils are more poorly drained than the Wiota 
soils and, unlike those soils, have a mottled grayish subsoil. 


Nevin silty clay loam, 0 to 2 percent slopes (NeA).— 
This nearly level soil is on second bottoms. It is at 
higher elevations than adjacent soils on first bottoms and 
poorly drained soils on second bottoms. It is adjacent to 
the Bremer soils on wide stream benches, and to the 
Wiota on slopes near the boundary of benches and first 
bottoms. In some places this soil is adjacent to higher 
loess-covered benches that extend away from the stream 
toward the uplands. In other areas the outer boundary is 
a short, abrupt escarpment adjacent to Kennebec and 
Nodaway soils on first bottoms. 

This soil has the profile described as representative for 
the series. 

Included with this soil in mapping were small areas of 
the more poorly drained Bremer soils and the better 
drained Wiota soils. Also included were very small areas 
of the Zook and Colo soils along drains and lower de- 
pressions. 

There is a wide range in size of individual areas. Con- 
sequently, this soil is managed with adjacent soils. It is 
well suited to row crops. Only small, irregularly shaped 
„areas adjacent to less suitable soils are in pasture. 

This soil does not require tile drains in most places, 
but tile is beneficial in areas where inclusions of poorly 
drained soils are most common. This soil is not subject to 
erosion and is fłooded only at times of very high 
"d (Capability unit I-2; woodland suitability group 

Nevin silty clay loam, 2 to 5 percent slopes (Ne8).— 
This gently sloping soil is downslope from the level Nevin 
or Bremer soils, and it slopes gradually to the Colo, 
Kennebec, or Nodaway soils on first bottoms. It contains 
short drainageways, and these make the topography ir- 
regular. 

The profile of this soil differs from that described as 
representative for the series because the surface layer is 
not quite so thick and the subsoil contains more brown 
with dark gray and grayish brown. The surface layer 
averages about 12 inches in thickness. 

Included with this soil in mapping were small areas of 
the better drained Wiota soils and narrow areas of more 
poorly drained Bremer and Colo soils. 

This soil is well suited to row crops if erosion is con- 
trolled. Where it is in small areas, it is managed with 
adjacent soils. It is subject to moderate runoff and ero- 
sion. Waterways and slopes are short, and erosion nor- 
mally is only slight. Some drainageways benefit from tile 
drainage. (Capability unit IIe-1; woodland suitability 
group 8) 


Nira Series 


The Nira series consists of deep, dark-colored, mod- 
erately well drained soils of the uplands that formed in 
brown and gray loess under prairie grasses. These soils 
are most common southeast of Clanton Creek in Ohio and 
Walnut Townships, but small areas are in all parts of the 
county. Slopes range from 5 to 9 percent. 

The Nira soils are on the upper part of side slopes 
below Macksburg or Sharpsburg soils, and they are above 
Lamoni and Clarinda soils. . 

In a representative profile, the surface layer is very 
dark brown and very dark grayish-brown light to medium 
silty clay loam about 17 inches thick. The upper part of 
the subsoil is brown, friable medium silty clay loam. The 
lower part is grayish-brown light silty clay loam that is 
distinctly mottled with brown, strong brown, and yellow- 
ish brown. The substratum is friable light silty clay 
loam. It is grayish brown or olive gray and is highly 
mottled with strong brown and yellowish brown. The 
detailed profile that is described as representative for the 
series is not described to a depth great enough to show 
the substratum. 

The gray color in the lower part of the subsoil is not 
an indication of present drainage or aeration conditions 
in these soils. This color was inherited from the loess. The 
gray was formed (deoxidized) before the Nira soils de- 
veloped. 

Nira soils have high available water capacity and are 
moderately slow in permeability. They are typically 
slightly acid to medium acid in the surface layer unless 
limed. 'They are low to medium in available nitrogen, low 
in available phosphorus, and medium to high in available 
potassium. They have a deep, favorable root zone. Most 
of the acreage of Nira soils is moderately eroded and low 
to medium 1n organic-matter content. 

Nira soils are suited to crops. Most areas are cultivated, 
but some are in pasture. The areas are commonly small in 
size, and many of them are managed with adjacent soils. 
Runoff is medium to rapid, and the major hazard is ero- 
sion. Some eroded areas are in poor tilth. 

Representative profile of Nira silty clay loam, 5 to 9 
percent slopes, moderately eroded, 740 feet east and 1,540 
feet north of the southwest corner of sec. 14, T. 74 N., 
R. 96 W., in a cultivated field on a slope of 7 percent: 

Ap—0 to 7 inches, very dark brown (10YR 2/2) light silty 
clay loam ; weak, fine, granular structure ; friable ; neutral 
(pH 7.0) ; gradual, smooth boundary. 

A1—7 to 12 inches, very dark grayish-brown (10YR 3/2) light 
silty clay loam; faces of peds very dark brown (10YR 
2/2); weak, very fine, subangular blocky structure; fri- 
able; neutral (pH 7.0) ; gradual, smooth boundary. 

A3—12 to 17 inches, very dark grayish-brown (10YR 3/2) 
medium silty clay loam; some very dark gray (10YR 
3/1) coatings on ped faces; weak, medium, subangular 
blocky structure, breaking to moderate, very fine, sub- 
angular blocky structure; friable; medium acid (pH 6.0) ; 
gradual, smooth boundary. 

B21t—17 to 23 inches, brown (10YR 4/3) medium silty clay 
loam; few, fine, distinct, yellowish-brown (10YR 5/4 
and 5/6) mottles ; moderate, fine, subangular blocky struc- 
ture; friable; thin, discontinuous clay films; few dark 
oxides ; medium acid (pH 5.8) ; gradual, smooth boundary. 

B22t—23 to 36 inches, grayish-brown (2.5Y 5/2) medium silty 


clay loam; common, fine, distinct, yellowish-brown (10YR 
5/4) mottles and few, prominent, strong-brown (7.5YR 
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5/6) mottles; moderate, medium and fine, subangular 
blocky structure; firm; thin, discontinuous clay films; 
deoxidized and leached weathering zone; few dark oxides; 
medium acid (pH 5.8); gradual, smooth boundary. 
B3—36 to 50 inches, grayish-brown (2.5Y 5/2) light silty 
clay loam; common, medium, distinct, yellowish-brown 
(10YR 5/6) and brown (7.5YR 4/4) mottles; weak, 
medium, subangular blocky structure; friable; deoxidized 
and leached weathering zone; common, fine, black oxides; 
Slightly acid (pH 6.2); gradual, smooth boundary. 


The surface layer is black, very dark brown, or very dark 
gray and is 10 to 20 inches thick. In moderately eroded areas, 
plowing mixes subsoil material into the surface layer, which 
then is very dark grayish brown light to medium silty clay 
loam in most places. The subsoil is 18 to 36 inches thick. In 
most places the upper few inches is brown, but the subsoil 
generally has some grayish brown. There is a wide range in 
the color and amount of mottling. The substratum and lower 
part of the subsoil have little range in texture and color, but 
they range widely in amount and kind of mottles. The loess 
mantle in which the Nira soils were formed ranges from 4 
to 8 feet in thickness. This is underlain by a buried, gray 
clayey soil that formed in glacial till. 

The Nira soils have a grayer, more mottled subsoil than 
the Sharpsburg soils and are lower in clay content in the 
subsoil. They are better drained than the Clearfield soils and 
do not have profiles with a buried clayey soil (gumbotil). 
Nira soils have a subsoil that is browner in the upper part 
and less clayey than that of the Macksburg soils. Also, their 
surface layer is not so dark colored or so thick as that of the 
Macksburg soils, and they are better drained. 


Nira silty clay loam, 5 to 9 percent slopes, moderately 
eroded (NIC2).— This soil is on the upper part of side 
slopes. It is adjacent to and downslope from the gently 
sloping Macksburg and Sharpsburg soils, and upslope 
from the Clarinda and Lamoni soils. In some places it 
is also adjacent to areas of the Clearfield soils that are 
on slopes forming bowllike areas. Slopes are irregu- 
lar and are crossed by hillside waterways. Some water- 
ways contain small gullies. 

The surface layer is thinner in some places than is 
typical. It is mixed with part of the subsoil in some culti- 
vated areas and is very dark grayish brown. 

Included with this soil in mapping were small, less 

sloping areas and small areas where erosion has been 
slight or severe. Also included were small areas of adja- 
cent soils, such as the poorly drained Clearfield soils. In- 
cluded areas that are significant to management are indi- 
cated on the soil map by the symbols for severely eroded 
spots or wet spots. 
. This soil is moderately suited to row crops if erosion 
is controlled. Most of it is in crops and managed with 
the adjacent soils upslope. Most waterways are crossable, 
but small gullies form in some places. (Capability unit 
11161: woodland suitability group 3) 


Nodaway Series 


The Nodaway series consists of deep, stratified, mod- 
erately well drained, nearly level soils that formed in 
recent. silty alluvium on first bottoms. These soils are near 
major streams and tributaries in the eastern part of the 
county in association with the Kennebec and Spillville 
soils and Alluvial land. They occupy positions nearest 
the stream and are subject to flooding. The native vege- 
tation 1s grass and trees. 

These recent alluvial deposits of silt loam have not 
developed a soil profile, but the surface layer is darkened 


in places. The surface layer is 6 inches of very dark 
grayish-brown silt loam. This is underlain by stratified 
layers of very dark grayish-brown, dark grayish-brown, 
dark-gray, and grayish-brown, friable silt loam, together 
with thin layers of loam and sandy loam. Some brownish 
mottles are present in the lower part, as well as thin 
strata of yellowish-brown or gray sand. 

The Nodaway soils have high available water capacity 
and are moderate in permeability. They are neutral to 
slightly acid throughout, and their organic-matter con- 
tent is moderately low. These soils are low in available 
nitrogen, low to medium in available phosphorus, and 
medium in available potassium. They have a deep, very 
favorable root zone. ۲ 

Nodaway soils are moderately fertile and are in crops, 
pasture, and woodland. Channeled areas are not suitable 
for crops. These soils are subject to flooding, and this is 
the main hazard to their use for crops. They can be 
worked soon after rains, and the silty surface layer is 
easily tilled. ፪ 

Representative profile of Nodaway silt loam, 120 feet 
north and 240 feet west of the southeast corner of the 
NE14NW14 sec. 7, T. 75 N., R. 27 W., in a nearly level 
cultivated field: 

Ap—0 to 6 inches, very dark grayish-brown (2.5Y 3/2) silt 
loam; grayish brown (2.5Y 5/2) to light brownish gray 
(2.5Y 6/2) when dry; weak, medium, granular structure 
to weak, fine, granular structure; friable; neutral (pH 
7.0) ; clear, smooth boundary. 

C—6 to 60 inches, stratified, very dark grayish-brown (2.5Y 
3/2), dark grayish-brown (2.5Y 4/2), dark-gray (10YR 
4/1), and grayish-brown (2.5Y 5/2) coarse silt loam; 
few, fine, distinct, dark yellowish-brown (10YR 4/4) 
mottles on horizontal cleavage surfaces; structureless 
(massive) ; some horizontal cleavage; friable; few thin 
strata of grayish brown (2.5Y 5/2) loam and sandy loam; 
neutral (pH 6.8). 

Thickness of the surface layer corresponds to the thickness 
of the plow layer. Some areas contain recent fine sand or 
coarse silt deposits on the surface. In some areas the surface 
layer is very dark gray. The stratified layer below is com- 
monly several feet thick. Strata of grayish-brown coarse silt 
in places contain very thin (1 inch or less), very fine, gray- 
ish-brown sand layers. Layers of silty clay loam are in a few 
places. Some areas are underlain by sand at a depth of 4 to 
6 feet. 

The Nodaway soils differ from the Kennebec soils in being 
lighter colored below the surface layer, in containing more 
sand and silt lenses, and in being stratified. They are more 
stratified and lighter colored throughout and contain more 
silt than the loamy Spillville soils. They lack the distinct 
subsurface layer and brown subsoil present in the Martins- 
burg soils, and they are lower in clay content throughout. 


Nodaway silt loam (0 to 2 percent slopes) (Nm).—This 
nearly level soil is on first bottoms near major streams 
and tributaries. On wider bottoms it is adjacent to the 
Colo soils, which are farther away from the streams. On 
some narrow bottoms, it is adjacent to the Martinsburg 
soils. 

Included with this soil in mapping were small areas 
of the Spillville soils and Alluvial land. Recent sandy 
deposits are in many areas. Larger areas of sandy de- 
posits up to about 2 acres in size are indicated on the soil 
map by the symbol for sand spots. 

In some years the use is limited by frequent flooding, 
but the soil is well suited to row crops. It has good sur- 


MADISON COUNTY, IOWA 47 


face drainage from small drains. It dries readily and 
has excellent tilth. Most flooding occurs before row crops 
are planted. 

Individual areas are irregular in shape and size, but 
most are long and narrow. Some are dissected by channels 
or intermittent streams extending from the uplands. Most 
larger areas are in crops and are managed with adjacent 
soils. Some smaller areas are managed with adjacent soils 
as pasture or woodland. Where access for machinery is 
available, some areas on narrow bottoms presently in 
timber or brushy pasture are being cleared and are in pas- 
ture or cultivated crops. (Capability unit I-38; woodland 
suitability group 10) 

Nodaway silt loam, channeled (0 to 2 percent slopes) 
(Nn).—This soil is in narrow areas adjacent to very mean- 
dering streams or deep, curving, old stream channels. It 
is adjacent to the Colo, Kennebec, Spillville, and other 
Nodaway soils. 

The profile of this soil is similar to that described as 
representative for the series, but some parts of individual 
areas are darker in the surface layer and throughout. 

Included with this soil in mapping were the meander- 
ing streams, many deep channels, some sidé gullies, and 
small areas of the adjacent soils. Individual areas are 
long and narrow and are parallel to the general course 
of the streams on both sides. 

This soil is not suited to row crops, because many non- 
crossable streams are present. Most areas are in trees or 
other woody plants. Some are in pasture. The soil is 
flooded frequently and is not accessible to heavy machin- 
ery. Stream straightening and filling of old channels in 
some areas reduce the risk of flooding. (Capability unit 
Vw-1; woodland suitability group 10) 

Nodaway-Martinsburg silt loams, 2 to 5 percent 
Slopes (NoB).—This complex is in very narrow, alluvial 
areas along small streams in wooded areas. It is adjacent 
to the moderately steep and steep Gosport and Lindley 
soils on uplands. In a few places it is adjacent to larger 
areas of the Martinsburg soils on foot slopes. 

Areas of this complex consists of nearly level Nodaway 
soils on narrow flood plains and Martinsburg soils having 
slopes of 2 to 5 percent at the foot of upland side slopes. 
They are most common in the east-central part of the 
county. The individual soils are in very narrow areas 
that cannot be separated on the soil map. 

Nodaway soils make up about 60 percent of this map- 
ping unit, and Martinsburg soils almost all the remaining 
40 percent. The profiles of both Nodaway and Martins- 
burg soils are similar to the ones described as representa- 
tive for each series. 

Included in mapping were many areas of noncrossable 
streams. In most places the streams are relatively wide 
and deep. Bank cutting is common, and gullies form 
readily in side drains. The soils are flooded frequently 
and are subject to silting. Recent sandy deposits occur 
in some areas. 

These soils are not suited to row crops. Most areas are 
managed as pasture or woodland pasture with adjacent 
sides slopes. Gully control and stream straightening help 
to stabilize streambanks. Some areas now in trees are used 
for woodland and wildlife habitat. (Capability unit Vw- 
1; woodland suitability group 10) 
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Nordness Series 


The Nordness series consists of moderately dark col- 
ored, well-drained, shallow soils of the uplands that 
formed in a thin layer of mixed glacial till, loess, and 
weathered limestone. These soils are shallow over solid 
limestone bedrock. They are inextensive in the county but 
locally are important in the limestone areas. 

These soils occur in association with limestone ledges 
and outerops along the North and Middle Rivers and 
Clanton Creek. They have slopes of 15 to 25 percent. 
They are commonly downslope from the Gara and Shelby 
soils and just above limestone ledges and Steep rock land. 
Individual areas are small, and those less than 3 acres in 
size are shown on the soil map by the symbol for a rock 
outcrop within areas of other soils. 'The native vegetation 
was trees and prairie grasses. 

In a representative profile, the surface layer is very 
dark gray loam about 4 inches thick. It contains a few 
small fragments of limestone. The subsoil is dark grayish- 
brown to olive-brown, friable silty clay loam about 8 
inches thick. It contains a few, fine, yellowish-brown 
mottles. Hard limestone bedrock is at a depth of about 
12 inches. The upper part of the limestone is fragmented, 
and some smaller fragments appear in the surface layer 
and the subsoil. 

The Nordness soils absorb water readily and are mod- 
erate in permeability. Because they are shallow to lime- 
stone bedrock, they have very low available water capac- 
ity, are droughty, and have a shallow, unfavorable root 
zone. These soils do not need lime. They are very low or 
low in available potassium and phosphorus and are low 
to medium in organic-matter content. 

The Nordness soils have severe limitations for pasture 
because large fragments of limestone make reseeding and 
management difficult in most areas. Farm equipment can- 
not be used safely in most places. Most areas are in wood- 
land. If pastures are overgrazed or if the trees are re- 
moved, Nordness soils are subject to severe erosion, which 
exposes lime fragments on the surface. 

Representative profile of Nordness loam, 15 to 25 per- 
cent slopes, 140 feet, west and 260 feet north of the south- 
east corner of sec. 35, T. 75 N., R. 27 W., in a woodland 
pasture: 

A1—0 to 4 inches, very dark gray (10YR 3/1) loam; mod- 
erate, medium, granular structure; friable; few small 
flagstones of limestone; mildly alkaline (pH 7.8); grad- 
ual, smooth boundary. 

Bt—4 to 12 inches, dark grayish-brown to olive-brown (2.5Y 
4/2 to 4/4) medium silty clay loam that is high in con- 
tent of sand; fine, faint, yellowish-brown (10YR 5/4) 
mottles; moderate, fine, subangular blocky structure; fri- 
able; thin, discontinuous clay films; neutral (pH 6.8); 
abrupt, smooth boundary. 

IIR—42 inches +, hard limestone; fragmented so that lime- 
Stone fragments are common on the surface. 


In most places the surface layer and subsoil combined are 
so thin that lime fragments appear on the surface. The sur- 
face layer ranges from loam to light clay loam in texture, 
from black to very dark grayish brown in color, and from 
about 2 to 10 inches in thickness. 

In places the brownish subsoil is absent and the dark sur- 
face layer is underlain directly by hard limestone. In other 
places the surface layer is very thin and the subsoil is firm 
loamy material The depth to bedrock ranges from 8 to 20 
inches. 
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The subsoil has grayer hues than is within the defined range 
for the series, but this does not alter the usefulness or be- 
havior of these soils. 

Nordness soils differ from Sloping stony land in being shal- 
low to continuous, solid limestone bedrock. They are shal- 
lower to limestone than Dunbarton soils and lack the clayey 
subsoil that is present in those soils. 

Nordness loam, 15 to 25 percent slopes (NrE).—This 
soil is along the North and Middle Rivers and Clanton 
Creek. It is moderately steep to steep. It is commonly 
downslope from the Gara and Shelby soils and just above 
limestone ledges and Steep rock land. 

Included with this soil in mapping were small areas of 
adjacent Gara soils and outcrops of limestone bedrock. 

This soil is not suited to crops and has severe limita- 
tions for pasture. Owing to the thinness of soil layers over 
bedrock and the moderately steep to steep slopes, the soil 
is subject to severe erosion and is droughty. Runoff is 
rapid or very rapid because the thin, moderately perme- 
able subsoil is quickly saturated. Some areas contain shal- 
Jow gullies cut down to bedrock with many limestone 
fragments on gully banks. 

This soil is in narrow areas and is managed with ad- 
jacent soils. A few areas are quite long. Most areas are 
presently in wooded pasture or woodland (fig. 15). In 
many places farm equipment cannot be used because of 
rock and steepness of slopes, and renovation of pastures 


is difficult. Wildlife habitat is another possible use. 
(Capability unit VIIe-3; woodland suitability group 1) 


Olmitz Series 


The Olmitz series consists of deep, dark-colored, mod- 
erately well drained to well drained soils that formed in 
loamy alluvium at the base of upland slopes. This alluvial 
material washed off the adjacent slopes occupied by Gara 
and Shelby soils. 

Olmitz soils are gently sloping to moderately sloping 
and are on narrow foot slopes between the steeper, till- 
derived soils upslope and the more nearly level, alluvial 
soils downslope on first or second bottoms. They are also 
on alluvial fans at the mouth of drainageways. They are 
near streams in all parts of the county but are most com- 
mon along the major streams. Slopes range from 2 to 9 
percent. The native vegetation was prairie grasses. 

In a representative profile, the surface layer is black 
to very dark brown loam and very dark brown to very 
dark grayish-brown light clay loam about 30 inches thick. 
The subsoil is dark-brown, friable light clay loam that 
extends to a depth of about 55 inches. The substratum is 
typically dark-brown or brown light clay loam that has 
a few gray and yellowish-brown mottles that increase in 
size and number with depth. The detailed profile that is 


Figure 15—Area of Nordness loam, 15 to 25 percent slopes, near ma of Peru in eastern part of county. Flaggy limestone is on the 
surface. 


MADISON COUNTY, IOWA 


given as representative for the series is not described to 
a depth great enough to show the substratum. ۱ 

The Olmitz soils have high available water capacity 
and are moderate in permeability. They commonly receive 
runoff from soils that are upslope. They are typically 
medium acid in the surface layer unless limed, and they 
are medium in organic-matter content. They are low in 
available nitrogen and phosphorus and are medium in 
available potassium. They have a deep, favorable root 
zone. 

Olmitz soils are subject to erosion. In places runoff 
from adjacent slopes concentrates in drainageways and 
causes gullying. Some deposition occurs where the soils 
are gently sloping. . 

These soils are mainly in crops. They dry out readily, 
even after heavy rains, and in most places are in excel- 
lent tilth. 

Representative profile of Olmitz loam, 2 to 5 percent 
slopes, 740 feet east and 1,940 feet north of the southwest 
corner of sec. 30, T. 77 N., R. 26 W., in a cultivated field 
on a south-facing slope of 3 percent near a road: 


Ap—0 to 7 inches, black (10YR 2/1) to very dark brown 
(10YR 2/2) loam; grayish brown (10YR 5/2) when dry; 
moderate, fine, granular structure; friable; medium acid 
(pH 5.8) ; clear, smooth boundary. 

A11—7 to 15 inches, very dark brown (10YR 2/2) light clay 
loam; grayish brown (10YR 5/2) when dry; moderate, 
very fine and fine, subangular blocky structure; friable; 
medium acid (pH 5.8); gradual, smooth boundary. 

A12--15 to 28 inches, very dark brown (10YR 2/2) light clay 
loam; moderate, fine and very fine, subangular blocky 
structure; friable; medium acid (pH 5.8); gradual, 
smooth boundary. 

A8—23 to 30 inches, very dark grayish-brown (10YR 3/2) 
light clay loam; very dark brown (10YR 2/2) organic 
coatings on some ped faces; moderate, fine, subangular 
blocky structure; some very fine blocky structure; some 
weak, vertical cleavage; friable; few pebbles (2 to 5 
millimeters) ; medium acid (pH 6.0); gradual, smooth 
boundary. 

B2—30 to 48 inches, dark-brown (10YR 3/8) light clay loam; 
weak, medium, prismatie structure, breaking to weak, 
coarse, blocky structure, breaking to weak, very fine and 
fine, subangular blocky structure; friable; many pebbles 
(2 to 5 millimeters); slightly acid (pH 6.2); gradual, 
smooth boundary. 

B3—48 to 55 inches, dark-brown (10YR 3/8) light clay loam; 
weak, fine, subangular blocky structure, to massive; fri- 
able; few to common, very fine, tubular pores; slightly 
acid (pH 6.5). 


The surface layer ranges from 24 to 36 inches in thickness 
and from black to very dark grayish brown in color. Because 
there is a wide range in the amount of sand, the surface 
layer ranges from sandy loam to light clay loam but is mostly 
loam. In some places there is mottling or mixing of lighter 
brown in the subsoil, and there is some grayish brown in the 
lower part. The subsoil is light to medium clay loam. The 
combined thickness of the surface layer and subsoil ranges 
from 36 to 60 inches. The substratum ranges from dark-brown 
to dark yellowish-brown loam to clay loam. Some mottling 
is present, and some areas contain more sand than others. 

The Olmitz soils differ from the Judson soils in being more 
loamy throughout. They are more loamy than the Ely soils, 
and in contrast to those soils, they do not have mottles in 
the upper part of the subsoil. The Olmitz soils differ from 
the Arbor soils in having a thicker surface layer and in being 
more friable in the lower part of the subsoil and the sub- 
stratum. They do not have glacial till in their profile as do 
the Arbor soils. 


Olmitz loam, 2 to 5 percent slopes (OmB).— This gently 
sloping soil is on fan-shaped alluvial deposits at the 
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mouth of small, hillside waterways and on narrow foot 
slopes. The areas typically are adjacent to and below 
areas of Gara and Shelby soils and are upslope from the 
Colo and other soils on adjacent bottom lands. This soil 
is in small areas in all parts of the county along major 
streams and their tributaries. It is not extensive but is 
locally important. It has the profile described as repre- 
sentative for the series. 

Included in mapping were small areas of moderately 
sloping Olmitz soils and small areas of gently sloping, 
more poorly drained alluvial soils near the lower bound- 
ary of areas mapped as this soil. 

This soil is well suited to row crops if runoff and silta- 
tion are controlled. Most of this soil is in small areas that 
are managed with adjacent soils as cropland or pasture. 
This soil is subject to slight erosion due to runoff from 
the adjacent more sloping Gara and Shelby soils. Some 
deposition occurs in the less sloping areas. Lessening of 
runoff from the adjacent side slopes is the most effective 
way to control erosion on this soil. Most areas are in good 
a (Capability unit ITe-2; woodland suitability group 
4 

Olmitz Loam, 5 to 9 percent slopes (OmC).—This soil 
is moderately sloping and is on narrow foot slopes, down- 
slope from Gara and Shelby soils. It normally is upslope 
from the gently sloping Olmitz soils. In some places it 
ud downslope to the more poorly drained bottom 

ands. 

The profile of this soil is similar to that described as 
representative for the series. This soil, however, has a 
thinner surface layer. This layer ranges from 20 to 24 
inches in thickness and is very dark gray or very dark 
grayish brown. In some areas this soil is underlain by 
glacial till at a depth of 40 or more inches. 

Included with this soil in mapping were small areas 
of the Arbor soils and the gently sloping Olmitz soils. 

If runoff and siltation are controlled, this soil is mod- 
erately suited to row crops. Most of the acreage is in 
pasture and is managed with adjacent side slopes. Some 
of it is cropped with less sloping soils downslope. 

If cultivated, this soil 1s subject to deposition of sandy 
materials from upslope and to rilling and gullying. Con- 
trol of runoff and erosion on the soils upslope, or diver- 
sion of runoff, is necessary to control erosion and silta- 
tion on this soil. (Capability unit IITIe-1; woodland suit- 
ability group 4) 


Sharpsburg Series 


The Sharpsburg series consists of dark-colored, mod- 
erately well drained soils of the uplands that formed in 
loess under prairie grasses. These are the most extensive 
soils in the county, and they are in all parts of the 
county. These soils are level to gently sloping on divides 
and gently sloping to strongly sloping on side slopes. On 
narrow rounded divides where slopes are 2 to 9 percent, 
they are on the entire ridgetop. On broad divides they are 
downslope from and adjacent to the Macksburg soils. 

The Sharpsburg soils are upslope from and adjacent 
to the Clarinda, Lamoni, and Shelby soils, which formed 
in weathered glacial material. In places the Sharpsburg 
soils occupy entire side slopes and adjoin narrow bottom 
lands along small streams and tributaries. Some areas of 
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Sharpsburg soils are on high benches near the larger 
streams. 

In a representative profile, the surface layer is very 
dark brown light silty clay loam about 11 inches thick. 
This is underlain by a grayish-brown and brown, friable 
silty clay loam layer about 4 inches thick. The upper 
part of the subsoil, at a depth of about 15 inches, is 
brown, firm to friable silty clay loam. 

The lower part of the subsoil, beginning at a depth of 
about 29 inches, is grayish-brown silty clay loam that has 
grayish-brown and yellowish-brown mottles. It is less 
firm and compact than the upper part of the subsoil. The 
substratum is grayish-brown, mottled silty clay loam and 
is similar to the lower part of the subsoil. The detailed 
profile that is described as representative for the series is 
not described to a depth great enough to show the sub- 
stratum. 

The Sharpsburg soils have high available water capac- 
ity and are moderately slow in permeability. They are 
typically slightly acid or medium acid in the surface 
layer unless limed. They are low to medium in available 
nitrogen and available phosphorus and are medium to 
high in available potassium. In uneroded areas these 
80118 are medium to high in organic-matter content. They 
have a very deep, favorable zone for root development. 

Sharpsburg soils are commonly in crops. Nearly all the 
areas are in cultivation, though some small areas adjacent 
to more sloping soils are in pasture. 

The major concern of management in sloping areas is 
controlling erosion. This hazard ranges from slight to 
severe, depending on past management and the degree of 
slope. 

Representative profile of Sharpsburg silty clay loam, 
2 to 5 percent slopes, 1,540 feet east and 2,060 feet north 
of the southwest corner of sec. 2, T. 76 N., R. 29 W., in a 
cultivated field on a southeast-facing slope of 4 percent: 

Ap—0 to 7 inches, very dark brown (10YR 2/2) light silty 


clay loam; cloddy, breaking to weak, fine, granular struc- 
ture; friable; neutral (pH 6.8); gradual, smooth bound- 


ary. 

A1—7 to 11 inches, very dark brown (10YR 2/2) light silty 
clay loam; weak, very fine, subangular blocky structure ; 
friable; slightly acid (pH 6.4) ; gradual, smooth boundary. 

AB—11 to 15 inches, mixed very dark grayish-brown (10YR 
3/2) and brown (10YR 4/3) silty clay loam; moderate, 
very fine, subangular blocky structure; friable; slightly 
acid (pH 6.4); gradual, smooth boundary. 

B21t—15 to 21 inches, brown (10YR 4/8) silty clay loam; 
moderate, fine, subangular blocky structure; friable; thin, 
discontinuous clay films; slightly acid (pH 6.4); gradual, 
smooth boundary. 

B22t—21 to 29 inches, brown (10YR 4/3) heavy silty clay 
loam ; very few, fine, distinct, grayish-brown (10YR 5/2) 
mottles; moderate, fine, subangular blocky structure; 
firm; thin, continuous clay films; slightly acid (pH 6.5) ; 
gradual, smooth boundary. 

B31t—29 to 36 inches, yellowish-brown (10YR 5/4) silty clay 
loam; few, fine, distinct, grayish-brown (10YR 5/2) 
mottles and few, fine, faint, yellowish-brown (10YR 5/6) 
mottles; weak, medium, subangular blocky structure; 
firm; thin, discontinuous clay films; slightly acid (pH 
6.5) ; gradual, smooth boundary. 

B32—36 to 52 inches, grayish-brown (2.5Y 5/2) light silty 
clay loam; common, medium, prominent, brown (7.5YR 
4/4) mottles and yellowish-brown (10YR 5/6) mottles; 
weak, coarse, blocky structure to massive; deoxidized and 
leached weathering zone; friable; neutral (pH 6.7). 


There is a wide range in color and thickness of the surface 
layer. In nearly level areas this layer is 12 to 18 inches thick 
and nearly black. In eroded areas of the sloping soils, it is 
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thinner and commonly very dark grayish brown. The surface 
layer is dark brown in places where the subsoil is exposed 
by erosion. The subsoil ranges from 18 to 40 inches in thick- 
ness. In some areas the upper and middle parts are free of 
mottling. The subsoil ranges from medium silty clay loam 
to light silty clay in the upper part. In some places the lower 
part of the subsoil is grayish brown, yellowish brown, or olive 
gray. The loess mantle in which the Sharpsburg soils formed 
is 10 to 15 feet thick on the level or gently sloping higher 
divides, but it ranges to as little as 4 feet thick on side slopes 
and high stream benches. 

The Sharpsburg soils have a thinner surface layer and a 
browner subsoil, are less mottled, and are better drained than 
the Macksburg soils. They are darker colored and have a 
thicker surface layer than the Clinton and Ladoga soils, and 
they do not have the subsurface layer that is typical of those 
soils. Sharpsburg soils differ from the Nira soils in having 
a thicker brown subsoil that has more clay and 'a greater 
depth to grayish-brown colors. 

Sharpsburg silty clay loam, 0 to 2 percent slopes 
(SbA).—This soil is on high, moderately wide ridges adja- 
cent to the Macksburg soils on wide divides. Generally, 
this soil is adjacent to and extends from the Macksburg 
soils as a more narrow, nearly level ridge. Individual 
areas of this soil are small, narrow, and elongated. 

This soil has a very dark brown to black surface layer 
that is about 18 inches thick. Mottling in the lower part 
of the subsoil is more evident than in the profile de- 
scribed as representative for the series. This soil generally 
is moderately well drained, but it is somewhat poorly 
drained in places. 

Included with this soil in mapping were very small 
uš TA of Macksburg soils and gently sloping Sharpsburg 
soils. 

This soil is well suited to row crops, and practically all 
of it is managed with the adjacent Macksburg and 
Sharpsburg soils as cropland. It is subject to very slight 
erosion, but this is generally not a serious hazard. The 
organic-matter content is high, and tilth commonly is 
o (Capability unit I-1; woodland suitability group 
3 

Sharpsburg silty clay loam, 2 to 5 percent slopes 
(SbBj. 一 This gently sloping soil is mainly on narrow, 
gently rounded, upland divides and on side slopes. It is 
upslope from the moderately sloping Sharpsburg soils. 
Where ridges are narrow, it is on the entire ridgetop. In 
areas where ridges are broader, this soil is downslope 
from the nearly level Macksburg or Sharpsburg soils. In 
some areas it is adjacent to the Clearfield soils that are 
farther downslope along drainageways. This soil has the 
profile described as representative for the series. 

Included with this soil in mapping were small areas of 
gently sloping Macksburg soils. Also included were very 
narrow areas of poorly drained alluvial soils that are 
along hillside waterways too small to be mapped sep- 
arately. Of these areas, the ones that are distinctly wet 
and up to about 2 acres in size are indicated on the soil 
map by the symbol for wet spots. 

This soil is well suited to row crops if erosion is con- 
trolled. Individual areas range up to 100 acres in size. 
These areas are normally long and narrow, and they are 
managed with associated soils. Most of this soil is im 
crops, but small areas are in pasture or farmsteads. 

This soil is high in organic-matter content and is 
fertile. Because the gentle slopes are long in some places, 
the soil is subject to slight erosion. (Capability unit 
IIe-1; woodland suitability group 3) 
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Sharpsburg silty clay loam, 2 to 5 percent slopes, 
moderately eroded (SbB2).— This soil is on high upland 
ridges and gentle side slopes and is in small areas within 
areas of less eroded, gently sloping Sharpsburg soils. It 
is generally on the more rounded, exposed parts of the 
landscape between waterways. 

This soil has a very dark grayish-brown surface layer 
that is thinner than that of the soil having the representa- 
tive profile. It is also less friable. Erosion has removed 
part of the original surface layer and its organic matter, 
and this has left only 4 to 8 inches of the original surface 
ayer. 

Included with this soil in mapping were small spots 
where erosion is less severe and very small areas of ad- 
jacent soils. 

This soil is well suited to row crops if erosion is con- 
trolled. Most of this soil is in crops. The individual areas 
are small and are managed with the adjacent ridgetops. 
(Capability unit IIe-1; woodland suitability group 3) 

Sharpsburg silty clay loam, 5 to 9 percent slopes 
(SbC).—This moderately sloping soil is on narrow ridge- 
tops and the upper part of side slopes. It is mainly in the 
uplands but partly on high benches. It is commonly down- 
slope from the gently sloping Macksburg and Sharpsburg 
soils. It is upslope from and adjacent to the Clarinda and 
Lamoni soils. In some areas it is upslope from the 
strongly sloping and moderately steep Shelby soils. 
Where ridgetops extend toward the major streams it is 
adjacent to the Ladoga soils. 

The profile of this soil is similar to that described as 
representative for the series. Near the lower boundary of 
some areas, however, there is more gray mottling in the 
subsoil. 

Included with this soil in mapping were small areas of 
the poorly drained Clearfield soils. Also included were 
small areas of more eroded and gently sloping Sharps- 
burg soils. Significant seepy areas or outcrops of glacial 
till are shown on the soil map by the symbol for wet 
spots or glacial till spots. 

This soil is moderately well suited to row crops if ero- 
sion is controlled. Individual areas are irregular in size 
and shape, and most of them are managed with other soils 
as cropland. 

The surface layer absorbs water readily and is in good 
tilth, but is subject to moderate erosion. Waterways on 
side slopes are well stabilized, but they begin cutting if 
the soil is cultivated intensively. (Capability unit 1116 ۶ 
woodland suitability group 3) 

Sharpsburg silty clay loam, 5 to 9 percent slopes, 
moderately eroded (SbC2).—This moderately sloping soil 
is on narrow ridges and on the upper part of side slopes. 
In most areas it is downslope from the gently sloping 
Sharpsburg soils and upslope from the Clarinda and 
Lamoni soils and the Shelby-Lamoni complex. Where 
ridgetops extend toward major streams, it is adjacent to 
the Ladoga soils. Slopes are irregular because of hillside 
waterways, and some waterways contain small gullies. 
The surface layer absorbs rainfall fairly well, but runoff 
is medium to rapid because of slope. 

The surface layer of this soil is thinner and less friable 
than that of the soil having the profile described as repre- 
sentative for the series. This layer ranges from 3 to 7 


inches in thickness and is mixed with the upper part of 
the subsoil. The resulting surface layer is very dark 
grayish brown and dark brown in places. The subsoil and 
underlying substratum are similar to those of the soil 
described as representative for the series. 

Included with this soil in mapping were small areas 
that are slightly eroded or severely eroded. In places 
where hillside waterways are wide enough for alluvial 
soils to have formed, narrow areas of those soils also 
were included. 

This soil is moderately suited to row crops if erosion is 
controlled. Nearly all of it is in crops (fig. 16). Most 
areas are large, and some are managed separately from 
other soils. The tilth is somewhat poor, and cloddiness is 
common in the most eroded places. Slopes are more ir- 
regular in shape and length than in other moderately 
sloping or gently sloping Sharpsburg soils. Most water- 
ways are crossable, but small gullies form under intensive 
cultivation. (Capability unit :1ء111‎ woodland suita- 
bility group 3) 

Sharpsburg silty clay loam, 9 to 14 percent slopes, 
moderately eroded (SbD2).—This strongly sloping soil is 
on the upper part of side slopes. It is downslope from 
moderately sloping Sharpsburg soils and is upslope from 
moderately steep and steep Shelby soils. Near major 
streams it is adjacent to the Ladoga soils. Slopes are 
irregular. 

In the profile of this soil, the surface layer is very dark 
grayish brown and dark brown. It is thinner and less 
friable than in the profile described as representative for 
the series. It is between 3 and 7 inches thick in most 
places and contains material from the upper part of the 
subsoil. 

Included with this soil in mapping were small areas 
that are slightly eroded or severely eroded, and small 
areas of the adjacent Shelby or other Sharpsburg soils. 

This soil is moderately suited to row crops if erosion is 
controlled. It is used for both crops and pasture and is 
managed with adjacent soils. Rapid runoff causes water- 
ways to gully easily. Some areas are in poor tilth. (Capa- 
bility unit IITe-1; woodland suitability group 3) 

Sharpsburg silty clay loam, benches, 0 to 2 percent 
slopes (ScA).—This soil is on high benches near major 
streams (fig. 17). It is adjacent to the Nevin and Wiota 
soils on second bottoms at slightly lower elevations. Up- 
slope it is adjacent to the gently sloping Sharpsburg soils 
on benches or to the steeper Sharpsburg or Shelby soils 
of the uplands. 

The profile of this soil is similar to that described as 
representative for the series, but the surface layer is about 
18 inches thick and very dark brown to black. The loess 
mantle on the benches is only 4 to 8 feet thick in most 
places, and therefore the substratum consists partly of al- 
luvial material in places where the loess is thinnest. The 
alluvial material is stratified. It is primarily loam, but it 
varies in texture and is fine sand in places. 

Included with this soil in mapping were a_few some- 
what poorly drained areas of soils that have a grayish- 
brown subsoil and are similar to the Macksburg soils. 

This soil is well suited to row crops, and most areas 
are in crops. Individual areas are small in most places, 
and the soil generally is managed with the adjoining soils. 
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Figure 16.—Row crops grown on the contour on Sharpsburg silty clay loam, 5 to 9 percent slopes, moderately eroded. 


A few areas are subject to slight erosion. The organic- 
matter content is medium to high, and the soil has good 
tilth in most places. (Capability unit I-1; woodland 
suitability group 3) 

Sharpsburg silty clay loam, benches, 2 to 5 percent 
slopes (ScB).—This soil is on high benches near major 
streams. Typically it is upslope from nearly level Sharps- 
burg soils on benches or from Nevin or Wiota soils, which 
are on second bottoms at slightly lower elevations (fig. 
18). Steeper Sharpsburg and Shelby soils are upslope 
in the uplands. 

The profile of this soil is similar to that described as 
representative for the series. The loess mantle on the 
benches is only 4 to 8 feet thick in most places, and the 
substratum consists partly of alluvial material in places 
where the loess is thinnest. The alluvial material is 
stratified and is mainly loam, but it varies in texture and 
is fine sand in places. 

Included with this soil in mapping were small areas of 
nearly level Sharpsburg soils. 

This soil is subject to erosion but is well suited to row 
crops if erosion is controlled. Individual areas of this 
soil are small in most places. Most areas are managed 
with the adjacent soils as cropland. The organic-matter 
content is medium to high, and tilth is good in most 
places. (Capability unit Ile-1; woodland suitability 
group 3) 


Shelby Series 


The Shelby series consists of deep, dark-colored, mod- 
erately well drained soils of the uplands that formed in 
glacial till. These soils are on side slopes where slopes are 
9 to 25 percent. They are adjacent to and downslope from 
the Clarinda and Lamoni soils and are upslope from the 
Arbor, Colo, Olmitz, Zook, and other alluvial soils. They 
are in all parts of the county but are most extensive in 
the Southwestern part. The native vegetation was prairie 
grasses. 

In a representative profile, the surface layer is about 15 
inches thick. It is very dark gray loam in the upper part 
and very dark grayish-brown light clay loam in the lower 
part. The subsoil extends to a depth of about 72 inches. 
It is brown in the upper part, grades to dark yellowish 
brown, and is mixed yellowish brown and grayish brown 
at a depth of more than 64 inches. The subsoil is medium 
clay loam in the upper part and is light clay loam in the 
lower part. The substratum is mixed yellowish-brown 
and grayish-brown, calcareous clay loam. 

The Shelby soils have high available water capacity 
and are moderately slow in permeability. They are typi- 
cally medium acid in the surface layer unless limed and 
are low in available nitrogen, very low to low in available 
phosphorus, and low to medium in available potassium. 
They are moderately fertile, are medium to very low in 
organic-matter content, and have a deep, favorable root 
zone. 
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Figure 17.—This nearly level bench is occupied by Sharpsburg soils and is near Middle River. 


Some areas of Shelby soils are in crops. Runoff is rapid. 
Erosion is a severe hazard where vegetation is thin. Gul- 
lies form easily. 

Representative profile of Shelby loam, 9 to 14 percent 
slopes, moderately eroded, 800 feet east and 105 feet 
north of the southwest corner of SW14 sec. 8, T. 74 N., 
R. 29 W., on a straight slope of about 11 percent: 


A1—0 to 11 inches, very dark gray (10YR 3/1) heavy loam; 
moderate, fine, granular structure; friable; very dark 
brown (10YR 2/2) when kneaded; slightly acid (pH 
6.4) ; clear, smooth boundary. 

A3—11 to 15 inches, very dark grayish-brown (10YR 3/2) 
light clay loam; weak, fine, granular structure and weak, 
fine, subangular blocky structure; friable; few, very 
dark gray organic coatings on ped exteriors; few W- 
inch pebbles at a depth of 14 to 15 inches; slightly acid 
(pH 6.2) ; clear, smooth boundary. 

B21—15 to 22 inches, brown (10YR 4/3) medium clay loam; 
few, very dark grayish-brown (10YR 3/2) ped faces; 
weak, fine and medium, subangular blocky structure; 
firm; few pebbles; medium acid (pH 5.7) ; clear, smooth 
boundary. 

B22t—22 to 45 inches, dark yellowish-brown (10YR 4/4) 
medium clay loam; faces of peds brown (10YR 4/3); 
weak, medium, prismatic structure, breaking to moderate, 
fine and medium, subangular blocky structure; firm; 
thin, discontinuous, dark-brown (10YR 3/3) to brown 
(10YR 4/3) clay films; clay films nearly continuous on 
prism faces; few, clean sand grains on ped faces at depth 
of 24 to 26 inches; few, soft, iron oxide concretions; few 
pebbles and stones; medium acid to slightly acid (pH 


5.6, increasing to 6.2 with depth); gradual, smooth 
boundary. 

B23t—45 to 64 inches, dark yellowish-brown (10YR 4/4) 
medium to light clay loam; weak, medium, prismatic 
structure, breaking to weak to moderate, subangular 
blocky structure; firm; brown (10YR 4/3), discontinuous 
clay films; common, strong-brown (7.5YR 5/8) mottles; 
few, fine, dark, soft oxide concretions; few pebbles and 
stones; slightly acid (pH 6.4) ; gradual, smooth boundary. 

B3—64 to 72 inches, mixed yellowish-brown (10YR 5/4) and 
grayish-brown (2.5Y 5/2) light clay loam; few, fine, 
distinct, strong-brown (7.5YR 5/8) mottles; weak, medi- 
um, prismatic structure; firm; few clay films; few 12- 
inch stones and pebbles; few, soft, dark oxide concre- 
tions; neutral (pH 7.2); clear, smooth boundary. 

C—72 to 96 inches, mixed yellowish-brown (10YR 5/4) and 
grayish-brown (2.5Y 5/2) clay loam; many, fine, distinct, 
strong-brown (7.5YR 5/8) mottles; few olive-gray (5Y 
5/2) mottles in vertical seams ; massive; firm; olive gray 
(5Y 5/2) and yellowish brown (10YR 5/4) at a depth of 
92 to 96 inches; matrix caleareous; common stones and 
pebbles; mildly alkaline (pH 7.8). 


The surface layer ranges from black to very dark gray in 
color and where not eroded, from 10 to 18 inches in thickness. 
It is dominantly loam but ranges to light clay loam. Where 
the surface layer is thinner, it contains slightly more clay. 
The subsoil ranges from 214 to 6 feet in thickness and from 
brown to yellowish brown in color. In some places the lower 
part of the subsoil has gray, grayish-brown, olive-gray, or 
strong-brown mottles that vary widely in size and abundance. 
The subsoil ranges from light clay loam to heavy clay loam, 
but the upper 20 inches of the subsoil averages less than 35 
percent clay. The substratum is yellowish brown to grayish 
brown and has distinct gray, olive-gray, or strong-brown 
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Figure 18.—Cattle grazing in pasture on a Sharpsburg silty clay loam. 


mottling in places. Carbonates or lime concretions are in this 
layer at depths ranging from about 214 to 6 feet. 

Among Shelby soils, mapping unit SkE3 has a surface layer 
that is thinner and lighter colored than is within the defined 
range for the series. 

The Shelby soils differ from the Gara and Lindley soils in 
having a thicker surface layer and in not having a sub- 
surface layer. They also have slightly less clay in the sub- 
soil than the Gara and Lindley soils. They are browner 
colored in the subsoil, better drained, and more permeable 
than the Lamoni soils. 

Shelby loam, 9 to 14 percent slopes, moderately 
eroded (ShD2).— This soil is on side slopes directly down- 
slope from the Lamoni and Sharpsburg soils. On many 
long slopes this soil extends as a band around heads of 
drainageways. Many hillside waterways are present. 
Areas range from 10 to 30 acres in size. 

This soil has the profile described as representative for 
the series. In many places the surface layer is very dark 
grayish-brown loam to clay loam that is only about 3 to 
7 inches thick. 

Included with this soil in mapping were small areas of 
Arbor and Lamoni soils. Also included were small, se- 
verely eroded and slightly eroded areas. The more sig- 
nificant severely eroded areas are indicated on the soil 
map by the symbol for severely eroded spots. Near the 
base of some slopes or next to waterways, there are in- 
clusions of a soil having a darker, thicker surface layer. 

This Shelby soil is moderately suited to row crops if 


erosion is controlled. Most areas are cultivated, but small 
areas within areas of steeper Shelby soils are commonly 
in pasture. (Capability unit IIIe-1; woodland suitability 
group 4) 

Shelby loam, 14 to 18 percent slopes (ShE).—This soil 
is on side slopes, on rounded ridgepoints, or on slopes 
that form bowllike areas around heads of drainageways 
in the steeper parts of the county. In some places it occu- 
pies the entire valley slopes between narrow ridges occu- 
pied by Sharpsburg soils and the Colo-Ely silty clay 
loams, which lie downslope along waterways. It is also 
adjacent to and downslope from the less steep Lamoni 
soils. The individual areas are small. 

The profile of this soil is similar to the one described 
as representative for the series. The surface layer is about 
8 to 12 inches thick in most places, but near the base of 
slopes, it is thicker due to deposition of friable, loamy 
material that has been washed down. 

Included with this soil in mapping were small areas of 
the Arbor and Lamoni soils and some very small, severely 
eroded areas. 

This soil is poorly suited to row crops. If erosion can be 
controlled, some areas are practical to manage with less 
sloping soils as cropland. Most areas are in pasture. Be- 
cause of moderately steep slopes and the firm subsoil, 
water runs off rapidly if this soil is cultivated, and the 
surface layer erodes readily. (Capability unit IVe-1; 
woodland suitability group 4) 
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Shelby loam, 14 to 18 percent slopes, moderately 
eroded (ShE2).—This soil is on irregular side slopes and 
rounded points at the ends of ridges throughout the 
county. It commonly is downslope from and adjacent to 
the Lamoni or Sharpsburg soils and upslope from and 
adjacent to alluvial soils in drainageways. Individual 
areas range from 10 to 50 acres in size. 

The profile of this soil is similar to that described as 
representative for the series, except that the surface layer 
is very dark grayish brown and only 3 to 8 inches thick. 
Parts of some areas where accumulation occurs at the base 
of slopes have a thicker surface layer. 

Included with this soil in mapping were small areas of 
Lamoni soils. These spots of Lamoni soils are very nar- 
row, but those that are significant and cause slight seep- 
age are indicated on the soil map by a symbol for wet 
spots. Also included were small areas of Arbor soils and 
very narrow strips of alluvial soils near small drainage- 
ways. 

Most areas are moderately eroded, but a few are se- 
verely eroded, and in these the subsoil is exposed. If 
these severely eroded areas are evident but are too small 
to be mapped separately, they are indicated on the soil 
map by the symbol for severely eroded spots. 

Runoff is rapid because of moderately steep slopes, a 
thin surface layer, and a firm subsoil. Consequently, this 
soil erodes if vegetation is removed. It is better suited to 


pasture than to cultivated crops because of the hazard of 
erosion. (fig. 19). However, a large acreage is in small 
grain, row crops, or hay, for many areas he adjacent to 
soils more suitable for crops. Even if erosion is controlled, 
this soil is poorly suited to row crops. (Capability unit 
IVe-1; woodland suitability group 4) 

Shelby loam, 18 to 25 percent slopes, moderately 
eroded (ShF2).—This steep soil is mainly on side slopes and 
on sharply rounded ridges between waterways, many of 
which have noncrossable gullies. It also occurs on slopes 
that form bowllike areas around heads of large water- 
ways. The slopes are very irregular, and this soil is inter- 
mingled with other Shelby soils having less steep slopes. 
This soil is adjacent to and downslope from the Lamoni 
or other Shelby soils and is upslope from the Arbor soils 
or alluvial soils along large drainageways or small 
streams. 

The surface layer is very dark gray or very dark gray- 
ish-brown loam or light clay loam. It ranges from 8 to 
10 inches in thickness and is thickest near small streams 
and drainageways. It averages about 5 or 6 inches in 
thickness. 

Included with this soil in mapping were severely eroded 
areas and areas of less eroded Shelby soils. Severely 
eroded areas are shown on the soil map by the symbol for 
severely eroded spots. Also included were small areas of 
Gara soils near steep, wooded areas. 


Figure 19.—Shelby soils used for pasture. 
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Nearly all of this soil is in permanent pasture, but a 
few small areas are in woodland. Because of steep slopes, 
use of this soil is limited and the hazard of erosion is very 
severe. The steep slopes and gullies make the use of 
equipment for pasture renovation hazardous. (Capability 
unit VIe-1; woodland suitability group 5 or 6) 

Shelby soils, 14 to 18 percent slopes, severely eroded 
(SkE3).—These soils are on irregular side slopes and 
rounded points at the ends of ridges throughout the 
county. They commonly are downslope from and ad- 
jacent to the Lamoni or Sharpsburg soils and upslope 
from and adjacent to alluvial soils in drainageways. The 
most severely eroded areas are mainly on sharply rounded 
slopes between hillside waterways. Some areas are up- 
slope from the Arbor soils. Most areas are small, but a 
few range up to 10 acres in size. 

The profile of these soils has a thinner surface layer 
than the profile described as representative for the series. 
The original surface layer has nearly all been removed 
by erosion, and the present surface layer is loam or clay 
loam that is dark brown or very dark grayish brown on 
the surface. 

Included with these soils in mapping were small areas 
of Lamoni soils and the less eroded Shelby soils. 

These soils are suited to pasture or woodland. They 
are not suited to row crops. Runoff is rapid, and the 
hazard of erosion is very severe. Available plant nutrients 
are low, tilth is poor to very poor, and the organic- 
matter content is low. The waterways tend to gully easily 
from excess runoff. Many are uncrossable by machinery. 
(Capability unit VIe-1; woodland suitability group 4) 

Shelby-Lamoni complex, 5 to 9 percent slopes, mod- 
erately eroded (SIC2).—This mapping unit is mostly on 
short, irregular side slopes and extended, narrow, sloping 
ridges. The Lamoni soils occupy about 50 percent of the 
total acreage, and Shelby soils make up nearly all the 
rest. Shelby soils commonly are on the lower part of the 
slope, and Lamoni soils are on the upper part. The com- 
plex occupies positions downslope from the Sharpsburg 
soils and upslope from the Shelby soils. In some areas of 
the county this complex occurs downslope from and ad- 
jacent to areas of the Clarinda soils. 

The Shelby and Lamoni soils in this mapping unit have 
profiles similar to the ones described as representative for 
their respective series. The surface layer ranges from 3 
to 10 inches in thickness and from loam to light clay loam 
in texture. Color ranges from black to very dark grayish 
brown. 

Some areas have small inclusions of very poorly 
drained Clarinda soils. 

This complex is moderately suited to row crops if 
erosion and wetness are controlled. It occurs in very small 
areas and is managed with other soils as cropland or 
pasture. There is seepage at the junction of these soils 
and more permeable soils upslope. Thus, the wetness ap- 
pears as a band around the upper part of the slopes. 
Interceptor tile drains placed in the soils upslope help to 
reduce the wetness. 

Crossable hillside waterways are common. The organic- 
matter content is low to medium, tilth is normally poor, 
and the surface layer is cloddy. (Capability unit IIIe-3; 
woodland suitability group 4) 


Shelby-Lamoni complex, 9 to 14 percent slopes (SID) — 
This complex is mainly on side slopes of uplands in all 
parts of the county. It consists of Shelby and Lamoni 
soils in about equal acreages. The Shelby soils are in the 
lower part of mapped areas, and the Lamoni soils are in 
the upper part. The complex is downslope from and ad- 
jacent to Clarinda or Sharpsburg soils and upslope from 
the steep Shelby soils. In some areas it extends around 
ridges and drainageways and has an irregular slope. In- 
dividual areas are small and narrow. 

The Shelby and Lamoni soils have profiles similar to 
the ones described as representative for their respective 
series. The surface layer is black to very dark brown 
loam 10 to 14 inches thick. 

Included in mapping were small bands of the very 
poorly drained Clarinda soils near the upper edge of 
mapped areas and well-drained Arbor soils near the base 
of slopes. 

Most areas of this complex are now in pasture and are 
managed with steep Shelby soils. Removal of vegetation 
increases runoff and subjects the soils to serious erosion. 
Even if erosion is controlled, the soils are poorly suited 
to row crops. Some areas are wet and seepy near the 
upper boundary. Tile drains in the more permeable soils 
upslope aid in reducing wetness. (Capability unit IVe-2; 
woodland suitability group 4) 

Shelby-Lamoni complex, 9 to 14 percent slopes, mod- 
erately eroded (SID2).—This complex is on irregular side 
slopes in all parts of the county. It occurs mainly in 
small areas, but the areas range up to 40 acres in size. 
Shelby soils make up about 60 percent of the total acreage 
and are in the lower part of mapped areas; Lamoni soils 
make up nearly 40 percent of the acreage and are in the 
upper part. This complex commonly occupies positions 
downslope from the Clarinda or Sharpsburg soils, form- 
ing narrow bands adjacent to and upslope from the steep 
Shelby soils. . 

The profiles of the Shelby and Lamoni soils are similar 
to the ones described as representative for their respective 
series, but the surface layer is thinner. The surface layer 
is 3 to 7 inches thick, contains material from the subsoil, 
and is very dark grayish-brown to dark-brown loam or 
light clay loam. 

Included with this complex in mapping were small 
areas of the Clarinda soils. Significant areas of the Cla- 
rinda soils and severely eroded areas are indicated on the 
soil map by symbols for gray clay spots and severely 
eroded spots. 

The soils in this complex are suited to pasture, but some 
areas are managed with more suitable soils upslope as 
cropland. Erosion is the main hazard. Runoff is rapid be- 
cause the thin surface layer does not absorb rainfall 
readily and permeability 1s slow in the Lamoni soils. 
Hillside waterways, many of them noncrossable by ma- 
chinery, tend to gully. Some areas dry out slowly and 
are wet and seepy near the upper boundary. Even if ero- 
sion is controlled and wetness is reduced, this complex is 
poorly suited to row crops. (Capability unit IVe-2; 
woodland suitability group 4) 

Shelby-Lamoni complex, 9 to 14 percent slopes, se- 
verely eroded (SID3).—This complex is in very small areas 
on side slopes in all parts of the county. It consists about 
equally of Shelby soils, which are in the lower part of 
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mapped areas, and Lamoni soils, which are in the upper 


part. 

The profiles of the Shelby and Lamoni soils in this 
complex have a thinner surface layer than the repre- 
sentative profiles described for the series. Nearly all the 
original surface layer has been removed by erosion, and 
the remaining layer is less than 3 inches thick. The 
present surface layer is commonly dark-brown, firm clay 
loam but is loam in some less eroded areas. The subsoil is 
exposed in many places. 

Included with this complex in mapping were small 
areas of the Clarinda soils and some small spots that are 
less than severely eroded. 

The soils in this complex are not suited to row crops. 
They are suited to pasture. The surface layer has poor 
tilth, is cloddy, and is very low in organic-matter content. 
Both sheet and gully erosion are very serious hazards. 
(Capability unit VIe-2; woodland suitability group 4) 

Shelby-Lamoni complex, 14 to 18 percent slopes, 
moderately eroded (SIE2).—This moderately steep com- 
plex is in all parts of the county on irregular side slopes. 
Shelby soils occupy about 60 percent of the acreage and 
are in the upper part of individual areas; Lamoni soils 
occupy nearly 40 percent and are in the lower part of 
the areas. The complex is downslope from the Sharps- 
burg soils and in some places upslope from steep Shelby 
soils. In many areas it occupies the entire side slope, and 
in these places it is upslope from small stream bottoms 
occupied by such soils as those in the Colo-Ely complex, 
2 to 5 percent slopes. 

The remaining part of the original surface layer ranges 
from 3 to 10 inches in thickness. The Lamoni part of the 
complex is commonly more eroded than the Shelby part 
in most areas. In places where slopes flatten out near the 
base of hillsides, the surface layer is darker and thicker 
than it is in other places. 

Included with this complex in mapping were small 
areas of Clarinda soils. Also included were small areas of 
Arbor and Olmitz soils. 

The soils in this complex are not suited to row crops, 
but they are suited to pasture. They contain many hillside 
waterways that gully badly, and many of these waterways 
are noncrossable by machinery. There is a serious hazard 
of erosion. Tilth is normally poor. The organic-matter 
content is low. 

Most areas of these soils are managed as permanent 
pasture. Gullies need to be checked or stabilized and ero- 
sion controlled by a good cover of vegetation. (Capability 
unit VIe-2; woodland suitability group 4) 

Shelby-Lamoni complex, 14 to 18 percent slopes, 
severely eroded (SIE3.—' This complex is in very small 
areas. About 60 percent of it is Shelby soils, and about 
40 percent is Lamoni soils. The complex commonly is ad- 
jacent to Sharpsburg soils upslope and occurs within or 
18 adjacent to areas of less eroded Shelby-Lamoni com- 
plexes on side slopes. Most areas contain gullies, and in 
some places the complex makes up a small cove around a 
cutting gully on a hillside. 

The Shelby and Lamoni soils of this mapping unit 
have profiles similar to the ones described as representa- 
tive for their series, except that the surface layer is thin- 
ner. The present surface layer typically is dark-brown 
loam or clay loam and consists partly of subsoil material. 
In many places this layer is only about 3 inches thick. 


The soils in this complex are not suited to row crops. 
The surface layer has very poor tilth and is cloddy. In 
places it cracks badly during dry weather. The very se- 
vere hazard of gully erosion limits use for pasture, and 
use for woodland and wildlife habitat is an alternative. 
In many areas it is difficult to use ordinary farm equip- 
ment in renovating pastures because of irregular slopes 
and gullying. (Capability unit VIIe-1; woodland suita- 
bility group 4) 


Sloping Stony Land 


Sloping stony land (0 to 18 percent slopes) (SoE) 
is on strongly sloping to moderately steep, high foot 
slopes below limestone ledges near Middle and North 
Rivers in the central part of the county. The individual 
areas range from 5 to 30 acres in size. 'This land type is 
adjacent to and downslope from Steep rock land and the 
Nordness soils, and it is upslope from the Ladoga soils 
on benches or other soils on second bottoms. Normally, 
it is moderately well drained. Loamy and silty material 
that supports vegetation is between the rocks. 

This land type consists of limestone fragments that 
range from a few inches to 9 feet or more in diameter 
and are mixed with soil materials of loessial or glacial 
origin. In a few places it includes shaley materials. No 
distinct, uniform soil profile has been formed. 

The surface layer ranges from very dark gray to very 
dark grayish brown. It is most commonly loam or silt 
loam but ranges to clay loam and silty clay loam. It 
averages about 8 inches in thickness. A finer textured, 
firmer subsoil is starting to develop in places where the 
upper 2 feet has fewer rock fragments and the silty or 
loamy mantle is the thickest. There is a wide range in 
the amount, size, and distribution of the rock fragments. 

Permeability is moderate to moderately rapid. The 
available water capacity is medium to very low, depend- 
ing on the amount of rock fragments. The favorable root 
zone commonly is shallow but ranges to deep within short 
distances. It is limited by the rock present. 

This land type is not suited to row crops. Most areas 
are in pasture or woodland pasture. Runoff is rapid, be- 
cause of the strong slopes. 

Parts of some areas, where stone fragments are be- 
neath the surface, can be mowed or renovated, but in 
many areas ordinary farm equipment is not used. These 
areas yield good pasture when rainfall is well distributed. 
Grass roots are shallow in places, but roots of woody 
plants can penetrate between the rock fragments. This 
land is suited to woodland or wildlife habitat. (Capability 
unit VIle-3; woodland suitability group 1) 


Sperry Series 


The Sperry series consists of deep, moderately dark 
colored, very poorly drained soils that formed in loess in 
level or depressed areas on broad upland divides. These 
soils are associated with the Winterset and Macksburg 
soils in all parts of the county. The native vegetation 
was water-tolerant prairie grasses. 

In a representative profile, the surface layer is very 
dark gray silt loam about 7 inches thick. It is grayish 
brown when dry. The distinct subsurface layer is dark- 
gray, friable silt loam that is light gray when dry. It is 
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about 8 inches thick. The grayish subsoil extends to a 
depth of about 49 inches. The upper 5 inches is slightly 
darker than the subsurface layer and is silty clay loam. 
It is friable and is very dark gray when moist and light 
gray when dry. This part of the subsoil has no mottling. 
Most of the subsoil, to a depth of about 40 inches, is 
dark-gray and gray, firm silty clay. It contains yellowish- 
brown, brown, olive-brown, and strong-brown mottles that 
increase in size and abundance with depth. The lower 8 
or 9 inches of the subsoil is firm, gray silty clay loam 
that has prominent, coarse, strong-brown mottles. The 
substratum is light-gray, friable silty clay loam that is 
highly mottled with strong brown. 

The Sperry soils have high available water capacity. 
They are slow or very slow in permeability. Internal 
drainage is poor to very poor. Slow permeability causes 
water to stand in depressed areas for long periods after 
heavy rains. These soils are slightly acid or medium acid 
in the surface layer unless limed and are medium in 
organic-matter content. They are very low to low in 
available nitrogen and potassium and very low in avail- 
able phosphorus. 

Sperry soils are suited to crops if drained. Most areas 
are in crops and are managed with the adjacent Macks- 
burg and Winterset soils. The major limitation to use for 
crops or pasture is wetness. 

Representative profile of Sperry silt loam, 745 feet 
north and 170 feet east of the southwest corner of sec. 19, 
T. 74 N., R. 26 W., in a cultivated field on a level to 
slightly depressed upland ridgetop: 


Ap—O to 7 inches, very dark gray (10YR 3/1) silt loam; 
grayish brown (10YR 5/2) when dry; cloddy, to weak, 
medium, granular structure; friable; few fine pores; 
slightly acid (pH 6.5); abrupt, smooth boundary. 

A2—7 to 10 inches, dark-gray (10YR 4/1) silt loam; some 
very dark gray (10YR 3/1); light gray (10YR 6/1) when 
dry; weak, fine, platy structure, breaking to weak, fine, 
granular structure; friable; few fine pores; slightly 
acid (pH 6.5) ; clear, smooth boundary. 

B1—10 to 15 inches, very dark gray to dark-gray (10YR 3/1 
to 4/1) silty clay loam; light gray (10YR 6/1) when 
dry; weak, fine, subangular blocky structure; friable; 
common fine pores; medium acid (pH 6.0); clear, 
smooth boundary. 

B21tg—15 to 22 inches, dark-gray (10YR 4/1) silty clay; 
common, fine, distinct, dark yellowish-brown (10YR 3/4 
and 4/4) mottles; few, fine, distinct, yellowish-brown 
(10YR 5/6) mottles in lower part of horizon; thick, con- 
tinuous clay films on ped faces; some very dark gray 
(10YR 3/1) coatings; moderate, fine, subangular blocky 
structure; firm; few oxides; few pores; medium acid 
(pH 6.0) ; gradual, smooth boundary. 

B22tg—22 to 40 inches, gray (10YR 5/1) silty clay; com- 
mon, medium, distinct, brown (75YR 4/4), strong- 
brown (7.5YR 5/6), yellowish-brown (10YR 5/6), and 
light olive-brown (2.5Y 5/4) mottles; weak, medium, 
prismatic structure, breaking to moderate, medium, sub- 
angular blocky structure; firm; thin, continuous clay 
films on ped faces; few oxides; few, dark oxide stains; 
common fine pores; neutral (pH 6.8); gradual, smooth 
boundary. 

B3tg—40 to 49 inches, gray (10YR 5/1), heavy silty clay 
loam; common, coarse, prominent, strong-brown (7.5YR 
5/6) mottles; weak, medium, prismatic structure; firm; 
thin, discontinuous clay flows on prism faces; common, 
coarse, black (10YR 2/1) oxide stains; neutral (pH 
6.8) ; gradual, smooth boundary. 

Cg—49 to 60 inches, light gray (10YR 6/1) silty clay loam; 
common, prominent, strong-brown (7.5YR 5/6) mottles; 
massive, but some vertical cleavage; friable; neutral 
(pH 6.8). 


The surface layer ranges from black to very dark gray in 
color and from 6 to 12 inches in thickness. The subsurface 
layer is very dark gray to gray and is 2 to 8 inches thick. 
In most places the subsurface layer and upper part of the 
subsoil are much lighter gray when dry, but in some places 
they are barely discernible. The surface and subsurface 
layers range from silt loam to light silty clay loam. The sub- 
soil ranges from 24 to 40 inches or more in thickness and 
from dark gray to light gray in color. There is a wide range 
in the size and abundance of brown mottles. The texture of 
the subsoil ranges from heavy silty clay loam to silty clay. 
The combined thickness of the surface and subsurface layers 
and the subsoil ranges from 40 to 60 inches. The light-gray 
silty clay loam substratum has a wide range in the size and 
number of strong-brown mottles. 

Sperry soils differ from the Macksburg and Winterset soils 
in having a thinner surface layer, a distinct grayish sub- 
surface layer, and a finer textured, more slowly permeable 
subsoil. Also, the Sperry soils are more poorly drained and 
are in nearly level or depressed positions. 

_ Sperry silt loam (0 to 1 percent slopes) (Sp).—This soil 
is in flat or depressed areas on broad, nearly level upland 
divides between the major streams. It is adjacent to, and 
many small areas occur within, large areas of the nearly 
level Macksburg and Winterset soils. 

Included with this soil in mapping were very small 
areas of the adjacent Macksburg and Winterset soils. 

This soil is moderately suited to row crops if drained 
and is managed with the associated Macksburg and Win- 
terset soils. It occurs in small areas ranging from 8 to 15 
acres in size. Many areas less than 3 acres in size are indi- 
cated on the soil map by a spot symbol. 

This soil is wet, and water ponds in the depressed 
areas after rains. Properly spaced tile drains correct this 
wetness in most places. In a few areas the subsoil is so 
fine textured that tile drains do not function well. (Capa- 
bility unit IIIw-2; woodland suitability group 11) 


Spillville Series 


The Spillville series consists of deep, dark-colored, 
moderately well drained to somewhat poorly drained 
soils that formed in loamy alluvium on first bottoms. 
These soils occur in small areas on all major stream bot- 
toms, but they are most common along Middle River and 
Clanton and Jones Creeks. 

The Spillville soils are associated with the Colo, Kenne- 
bec, and Zook soils. The native vegetation was prairie 
grasses. 

In a representative profile, the surface layer is black 
and very dark gray loam about 39 inches thick. This is 
underlain, to a depth of about 53 inches, by very dark 
grayish-brown loam that is a transitional layer between 
the surface layer and the substratum. At a depth of about 
58 inches there is a layer of dark grayish-brown, friable 
sandy loam. 

The Spillville soils have high available water capacity 
and are moderate in permeability. They commonly are 
slightly acid in the surface layer unless limed, and they 
are low to medium in available nitrogen and medium to 
high in available phosphorus and potassium. Spillville 
soils that have a flaggy substratum are typically neutral 
in the surface layer unless limed. The organic-matter 
content ranges from medium to high. These soils com- 
monly have a deep, favorable root zone, but in the soils 


. having a flaggy substratum, this zone is only moderately 


deep. 
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These soils are mainly in crops. They are subject to 
flooding, and because they are in small areas intermingled 
with more poorly drained soils, inadequate drainage 1s a 
minor limitation. Excellent pasture 1s grown in some 
areas that are not accessible to machinery. 

Representative profile of Spillville loam, 1,240 feet 
west and 100 feet north of the southeast corner of sec. 1, 
T. 74 N., R. 28 W., in a nearly level cultivated field: 


Ap 一 OO to 9 inches, black (10YR 2/1) light loam; weak, fine, 
granular structure; friable; slightly acid (pH 6.5); 
clear, smooth boundary. 

A11—9 to 17 inches, black (10YR 2/1) loam; weak, medium 
to fine, granular structure; friable; slightly acid (pH 
6.8) : gradual, smooth boundary. 

A12—17 to 27 inches, black (10YR 2/1) loam; weak, fine, 
subangular blocky structure; friable; neutral (pH 6.6); 
gradual, smooth boundary. 

A13—27 to 39 inches, very dark gray (10YR 3/1) loam; 
weak, medium, subangular blocky structure; friable; 
few, fine, tubular pores; slightly acid (pH 6.0) ; gradual, 
smooth boundary. 

AC—39 to 53 inches, very dark grayish-brown (10YR 3/2) 
loam; faces of peds very dark gray (10YR 3/1); weak, 
medium, subangular blocky structure; friable; few, fine, 
tubular pores; some clean sand grains on ped surfaces; 
slightly acid (pH 6.0); gradual, smooth boundary. 

C—53 to 60 inehes, dark grayish-brown (2.5Y 4/2) sandy 
loam ; weak, coarse, blocky structure to massive; friable ; 
few, fine, tubular pores; some clean sand grains; slightly 
acid (pH 6.2). 


The surface layer ranges from black to very dark gray in 
color, from 30 to 40 inches in thickness, and from heavy 
sandy loam to light clay loam in texture. Brown and gray 
mottles are at a depth of more than 30 inches in a few 
places, but in most areas these soils are not mottled. The 
substratum ranges from very dark gray to dark grayish 
brown and from loam or sandy loam to light clay loam. 
The depth from the surface to the sandy loam substratum 
ranges from 36 to 60 inches. 

Among Spillville soils, mapping unit Ss has a flaggy loam 
substratum between depths of 24 and 40 inches. This is out- 
side the range defined for the series. 

Spillville soils differ from Colo and Kennebec soils in being 
less clayey and having more sand in the profile. They are 
loamy, but the Colo and Kennebec soils are silty. 

Spillville loam (0 to 2 percent slopes) (Sr).— This soil is 
on first bottoms and occurs in small areas near all the 
major streams and their tributaries. The larger areas are 
along Middle River and Jones and Clanton Creeks. This 
soil is in association with the Colo, Kennebec, and Zook 
soils. This soil has the profile described as representative 
for the series. 

Included with this soil in mapping were small areas of 
the Colo and Kennebec soils and some sandy areas in 
which the soil contains more sand than Spillville soils. 
Significant sandy areas are indicated on the soil map by 
the symbol for sand spots. 

Most areas of this Spillville soil are in crops. It is 
commonly managed with adjacent soils. Some areas that 
have poor access for farm machinery are in pasture. 

This soil is subject to flooding, and flood protection is 
needed in places. Its close association with poorly drained, 
less permeable soils on bottom land creates a minor drain- 
age problem. Tiling and extension of surface drains are 
necessary in some places. If the wetness is corrected, this 
soil is well suited to crops. (Capability unit IIw-1; wood- 
land suitability group 10) 

Spillville loam, flaggy substratum (0 to 2 percent 
slopes) (Ss)—This soil is in narrow valleys consisting of 


first bottoms and low second bottoms in areas of the 
county that have limestone outcrops. It also occurs in 
some low, isolated areas on bottom lands along Middle 
and North Rivers. This soil is adjacent to the Colo and 
Kennebec soils on wider first bottoms. In some places on 
narrow bottoms, it is adjacent to Flaggy alluvial land. 

The profile of this soil is similar to that described as 
representative for the Spillville series, but flaggy lime- 
stone occurs in large amounts below a depth of 24 to 36 
inches (fig. 20). Very small fragments of limestone are 
present in the upper layers in places. 

Included with this soil in mapping were small areas of 
Flaggy alluvial land and spots of very sandy deposition. 
Also included were a few areas where slopes are 2 to 5 
percent. 

This soil is well suited to row crops. Most areas are 
small, however, and are poorly accessible to machinery. 
Consequently, they are managed with adjacent soils as 
pasture. . 

This soil does not require lime and is easily tilled if 
accessible. Floodwaters recede so rapidly that droughti- 
ness is the major concern in management of the soil for 
crops. (Capability unit IIs-1; woodland suitability group 
2) 


Steep Rock Land 


Steep rock land (25 to 70 percent slopes) (StG) is 
dominated by limestone ledges and outcrops in associa- 
tion 4 (see fig. 9, p. 10). It is on low ledges near stream 
bottoms in the western part of the county and is higher 
on side slopes in the central part. It is downslope from 
the Gara and Lindley soils. Areas of this land are com- 
mon along Middle River, along branches of North River, 
and along Cedar, Clanton, and Jones Creeks. 


Figure 20.—Profile of Spillville loam, flaggy substratum. 
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No typical profile can be described for this land. The 
ledges of bedrock have little vegetation, but in many 
places they have crumbled to form very steep slopes. 
Loamy, marly, black soil has formed between fragments, 
and woody vegetation and some grasses have become es- 
tablished on these slopes. 

About three-fourths of this mapping unit has slopes 
ranging from 25 to 40 percent, and one-fourth has slopes 
of 40 to 70 percent. Steep rock land is in areas that are 
large but vary considerably in size. Vertical ledges of 
bare rock are in the steeper areas. 

Slopes are broken, and there are rocky ravines and 
steep foot slopes below outcrops. Downslope, this land is 
intermingled with soils derived from shale. It includes 
many smaller, very steep areas of soils formed in sand- 
stone, shale, and glacial materials. Major soils included 
are the Clanton, Gosport, Hixton, and Nordness soils. 

This land is suited to woodland and wildlife habitat. 
It is too shallow and droughty for good pasture. Tree 
roots can penetrate into the crevices, and fair growth 
occurs in areas where bare rock is not exposed. Other 
than woodland and wildlife products, there is little direct 
agricultural value. Many quarries are located in these 
areas. 

The major limitations are slow absorption of moisture 
and droughtiness, and the major hazard is very rapid 
runoff. During heavy rains, limestone fragments up to 2 
feet in size are loosened and washed down by water and 
gravity to form rocky, detrimental deposits on more 
valuable alluvial soils. 

eIn addition to limestone products, these areas have 
scenic and recreation values. The city park at Winterset 
and Pammel State Park occupy large areas of this land. 
(Capability unit VIIe-3; woodland suitability group 1) 


Vesser Series 


The Vesser series consists of deep, dark, poorly drained 
soils that formed in alluvium on second bottoms. These 
level to gently sloping soils occur in small areas near all 
the major streams, but they occupy only a small total 
acreage. 

Vesser soils are associated with Bremer, Wabash, Zook, 
or other alluvial soils. The native vegetation was trees, 
or trees and prairie grasses. 

In a representative profile, the surface layer is black to 
very dark brown and very dark gray silt loam about 13 
inches thick. Next is a dark-gray silt loam subsurface 
layer that is about 14 inches thick and contains a few, 
dark-brown mottles. The subsoil extends to a depth of 52 
inches. It is dark-gray, firm light to medium silty clay 
loam that contains dark-brown and strong-brown mottles, 
which are larger and more numerous in the lower part. 
The substratum is lower in clay content than the subsoil 
and normally is gray silt loam that has a high content of 
fine sand. It is highly mottled with brown and grayish 
brown. The detailed profile that is given as representative 
for the series is not described to a depth great enough to 
show the substratum. 

The Vesser soils have high available water capacity 
and are moderate in permeability. These soils are medium 
to low in organic-matter content and are medium acid 
in the surface layer unless limed. They are low in avail- 


able nitrogen and phosphorus and are medium in avail- 
able potassium. 

Vesser soils are mainly used as cropland. In most places 
they are managed with adjacent soils. They receive some 
deposition from adjacent slopes, but the major concern 
of management is the improvement of drainage. Higher 
areas are not flooded, and other areas are flooded only in- 
frequently. If these soils are drained, they have few 
limitations for crops or pasture. 

Representative profile of Vesser silt loam, 2 to 5 per- 
cent slopes, 520 feet west and 170 feet south of the north- 
east corner of the SW14NE14 sec. 19, T. 74 N., R. 28 W., 
in a cultivated field on a slope of 3 percent: 


Ap—0 to 7 inches, very dark brown to very dark gray (10YR 
2/2 to 3/1) silt loam; cloddy, breaking to weak, fine, 
granular structure; friable; medium acid (pH 5.7); 
clear, smooth boundary. 

A1—7 to 13 inches, black (10YR 2/1) silt loam; very dark 
brown (10YR 2/2) when crushed; weak, medium, piaty 
structure, breaking to weak, fine, granular structure; 
friable; medium acid (pH 5.6) ; clear, smooth boundary. 

A2—13 to 27 inches, dark-gray (10YR 4/1) silt loam; com- 
mon, fine, distinct, dark-brown (7.5YR 3/2) mottles; 
dark grayish brown (10YR 4/2) when crushed; weak, 
fine and medium, platy structure; friable; common, very 
dark brown oxides at depth of 22 inches; strongly acid 
(pH 5.1); gradual, smooth boundary. 

Blg 一 27 to 30 inches, dark-gray to gray (10YR 4/1 to 5/1) 
light silty clay loam; common, fine, distinct, dark-brown 
(7.5YR 3/2) mottles; weak, medium, subangular blocky 
structure; friable; common, fine, tubular pores; common, 
grainy, gray coatings; common, very dark brown oxides; 
strongly acid (pH 5.1) ; gradual, smooth boundary. 

B2ltg—30 to 35 inches, dark-gray (10YR 4/1) silty clay loam; 
few, fine, distinct, dark-brown (7.5YR 3/2) mottles; 
moderate, medium, prismatic structure, breaking to mod- 
erate, fine to very fine, subangular blocky structure; 
firm; few, fine, tubular pores; thin, discontinuous, very 
dark gray (10YR 3/1) clay films on prism and ped faces; 
common, very dark brown concretions; strongly acid 
(pH 5.1) ; gradual, smooth boundary. 

B22tg—35 to 40 inches, dark-gray (10YR 4/1) silty clay 
loam; common, medium, distinct, dark-brown (7.5YR 
3/2) mottles; moderate, medium, prismatic structure, 
breaking to weak to moderate, fine, subangular blocky 
structure; firm; few, fine, tubular pores; common, thin, 
discontinuous, very dark gray (10YR 3/1) clay films; 
few, very dark brown concretions of an oxide; strongly 
acid (pH 5.1); gradual, smooth boundary. 

B3tg—40 to 52 inches, very dark gray (10YR 3/1) and dark- 
gray (10YR 4/1) silty’ clay loam; common, medium, 
prominent, dark-brown to strong-brown (7.5YR to 5/6) 
mottles; weak, medium, prismatic structure; friable; 
medium acid (pH 5.6). 


The surface layer ranges from 10 to 18 inches in thickness 
and from black to very dark grayish brown in color. The 
subsurface layer ranges from about 10 to 20 inches in thick- 
ness and from dark gray to gray in color. Some of this layer 
is mixed with dark grayish brown. The combined thickness 
of the surface and subsurface layers ranges from 24 to 32 
inches. The subsoil ranges from very dark gray to gray and 
has a wide range in size and amount of brown mottling. The 
substratum occurs at a depth of 40 to 60 inches. It is more 
sandy than the subsoil, and in some areas it is stratified 
with sand. It is typically gray, but there is a very wide range 
in gray and brown colors and in texture. A few areas are 
underlain by limestone bedrock at a depth of more than 4 
feet. 

The Vesser soils differ from Bremer soils in having a 
thinner surface layer and a thick, grayish subsurface layer. 
They are more poorly drained than the Nevin soils, and they 
have a subsurface layer, which is missing in Nevin soils. 


Vesser silt loam, 0 to 2 percent slopes (VeA).—This 
nearly level soil is on low second bottoms. It is most 
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commonly associated with the Bremer, Wabash, and Zook 
soils. 

The profile of this soil differs from that described as 
representative for the series in commonly having a dark- 
er, somewhat thinner surface layer that ranges to light 
silty clay loam. The subsurface layer is also thinner, 
ranging from 6 to 8 inches in thickness, and the subsoil 
is grayer and finer textured in some places. In many areas 
the subsoil is slightly more clayey, less permeable, and 
more poorly drained. 

Included with this soil in mapping were small areas of 
adjacent and associated soils. Also included were small 
areas of soils that have a silty clay subsoil; these soils are 
more slowly permeable and are more difficult to drain 
than the Vesser soils. 

The only limitation to use of this soil is wetness. The 
soil is suited to crops if it is adequately drained. Most 
areas are in crops and are managed with adjacent soils. In 
low level positions, water stands for moderately long 
periods. The soil is flooded only when floodwaters are very 
high. Its tilth is good, except in places that have standing 
water. This soil is well suited to row crops if tile drains 
and surface drains are adequate to reduce wetness. (Capa- 
bility unit 118-1: woodland suitability group 11) 

Vesser silt loam, 2 to 5 percent slopes (VeB).—This 
soil is on high second bottoms. It is commonly adjacent 
to and downslope from the Ladoga soils at lower positions 
on the same bench. In some places it is adjacent to and 
upslope from soils on first bottoms. This soil has the pro- 
file described as representative for the series. 

Included with this soil in mapping were small areas of 
the adjacent Ladoga soils and small areas of nearly level 
Vesser soils. 

This soil is well suited to row crops if wetness is con- 
.trolled. It occurs in small areas, and most areas are 
managed with the adjacent soils as cropland. Soil tilth is 
easy to maintain. Surface drainage is adequate, and the 
only limitation is poor subsoil drainage. In a few areas 
runoff from soils upslope needs to be diverted from this 
ii (Capability unit IIw-1; woodland suitability group 

1 


Wabash Series 


The Wabash series consists of deep, dark-colored, very 
poorly drained soils that formed in clayey alluvium on 
wide river bottoms. These soils are on all the major 
stream bottoms of the county. 

The Wabash soils are commonly adjacent to the Zook 
soils, which are nearer to the stream. In some areas they 
are adjacent to the Bremer soils, which are in somewhat 
higher positions between the Wabash soils and the better 
drained soils near the stream. Wabash soils are subject to 
flooding during periods of high streamflow and to re- 
ceiving runoff from adjacent slopes. The native vegeta- 
tion was water-tolerant grasses. 

In a representative profile, the surface layer is black 
and very dark gray silty clay about 27 inches thick. The 
subsoil is very dark gray and dark gray heavy silty clay 
about 25 inches thick. The lower part contains dark 
yellowish-brown and brown mottles. The substratum 
typically contains less clay than the subsoil. The detailed 
profile that is described as representative for the series is 


not described to a depth great enough to show the sub- 
stratum. | 

The Wabash soils have moderate available water ca- 
pacity, absorb water slowly, and are very slow in permea- 
bility. They are neutral to strongly acid, and they are 
high in organic-matter content. Wabash soils are low to 
medium in available nitrogen and are medium to high in 
available phosphorus and potassium. The silty clay to 
clay subsoil and excess water limit development of roots. 
Because there are few drainageways, surface drainage is 
poor. Ponding occurs in some places. 

Wabash soils are used mainly for crops, but use for 
crops or pasture is limited by the silty clay or clay sub- 
soil that hinders drainage. Most areas are in crops, but 
there is a wide range in yield. This depends on the ex- 
tent to which the soils can be drained and the frequency 
and intensity of rainfall or flooding. | 

Representative profile of Wabash silty clay, 1,775 feet 
south and 2,180 feet east of the northwest corner of sec. 
32, T. 76 N., R. 26 W., in a cultivated field on a nearly 
level first bottom: 

A11—0 to 12 inches, black (10YR 2/1) silty clay; gray 
(10YR 5/1) when dry; weak, medium, prismatic struc- 
ture, breaking to weak, medium, subangular blocky struc- 
ture; firm; medium acid (pH 5.5); gradual, smooth 
boundary. 

A12—12 to 27 inches, very dark gray (10YR 3/1) heavy silty 
clay; gray (10YR 5/1) when dry; weak, medium, sub- 
angular blocky structure; very firm; medium acid (pH 
5.7) ; gradual, smooth boundary. 

Bg—27 to 52 inches, dark-gray (10YR 4/1) and very dark 
gray (N 3/0) heavy silty clay; few, fine, distinct, dark 
yellowish-brown (10YR 3/4) and dark-brown (7.5YR 
3/2) mottles; weak, coarse, subangular blocky structure, 
to massive; very firm; medium acid (pH 6.0). 

The surface layer ranges from about 26 to 36 inches in 
thickness. The subsoil ranges from 24 to 48 inches in thick- 
ness and from very dark gray to gray in color. It is heavy 
silty clay to clay. In some places the subsoil has brown 
mottles that vary widely in size and abundance. Sand parti- 
cles are in the lower part of the subsoil in some areas. The 
substratum occurs at a depth of about 4 to 6 feet. It has a 
very wide range in color and texture. Thin layers of sand 
occur in some places. 

The Wabash soils differ from Zook soils in having a more 
clayey, less permeable subsoil. They are less permeable, have 
a more clayey subsoil, and are more poorly drained than the 
Bremer soils. 

Wabash silty clay (0 to 2 percent slopes) (Wa).—This 
soil is in small, widely separated areas on wide major 
stream bottoms in nearly level or depressed slack-water 
areas adjacent to foot slopes. It is adjacent to Wabash 
silty clay loam and the Zook soils nearer the stream. In 
some areas it is adjacent to the Bremer soils on low 
benches or second bottoms. This soil has the profile de- 
scribed as representative for the series. 

Included with this soil in mapping were small areas 
of adjacent soils and Alluvial land. 

This soil is suited to both crops and pasture but very 
poor drainage, serious flooding, and ponding are limita- 
tions. The surface layer is in poor tilth. It dries out very 
slowly, is very hard and cloddy when dry, and forms 
wide cracks that extend into the subsoil. Power require- 
ments to till this soil are high. 

Water stands for long periods in some areas where 
surface drainage is not adequate. About one-third of the 
acreage of this soil is in crops and is managed with more 
suitable adjacent. soils. Adequate surface drainage 1s 
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needed if row crops are grown. Woodland and wildlife 
habitat are suitable uses because of the limitations for 
crops and pasture. (Capability unit IIIw-3; woodland 
suitability group 11) 

Wabash silty clay loam (0 to 2 percent slopes) (Wb).— 
This nearly level soil is on bottom lands in the broad 
valleys of the major streams and their larger tributaries. 
It is in slack-water areas of bottoms near the foot slopes 
of uplands. It is adjacent to the Wabash and Zook silty 
clay soils. Some areas are adjacent to the Bremer soils 
on low benches or second bottoms. This soil is more ex- 
tensive than Wabash silty clay and occurs in larger areas 
that vary widely in size and shape. 

The profile of this soil is similar to that described as 
representative for the series, but the surface layer, to a 
depth of about 114 feet, is silty clay loam. 

This soil is more suitable for row crops than Wabash 
silty clay. In dry springs and with well-distributed rain- 
fall, some areas are in fair tilth. 

Most areas are in crops but some are in pasture. Most 
areas are managed with adjacent soils. Surface drainage 
is needed where row crops are grown. Natural drainage 
is very poor. The soil dries slowly, and tillage is difficult. 
Power requirements to till this soil are high. Some small 
spots are marshy and idle. (Capability unit IIIw-3; 
woodland suitability group 11) 


Winterset Series 


The Winterset series consists of deep, dark-colored, 
poorly drained soils that formed in loess on broad upland 
ridgetops. These soils are on the wide divides between 
the major streams in the nearly level, central part of the 
ridgetop. 

The Winterset soils are mostly in the west-central and 
northwestern parts of the county, but they are in small 
areas on all major divides in the county. These soils are 
adjacent to the Macksburg soils near the slope break, and 
in many places they are in association with small areas 
of the Sperry soils. The native vegetation was water- 
tolerant prairie grasses. 

In a representative profile, the surface layer is black 
silty clay loam about 19 inches thick. The upper part of 
the subsoil is firm, very dark gray silty clay. The middle 
part, between depths of 25 and 82 inches, is dark grayish- 
brown, firm light silty clay. Yellowish-brown and olive- 
brown mottles are present, and the number and size of 
mottles increase with depth. The lower part of the sub- 
soil, below a depth of 32 inches, is grayish-brown and 
yellowish-brown silty clay loam. The substratum also is 
silty clay loam, but it is olive gray, is less firm than the 
subsoil, and has larger, more prominent, brown mottles. 
The detailed profile that is described as representative for 
the series is not described to a depth great enough to 
show the substratum. 

The Winterset soils have high available water capacity 
and moderately slow to slow permeability. Runoff is slow, 
but the surface layers absorb water readily, and drainage 
is normally adequate. Winterset soils are medium acid in 
the surface layer unless limed, and they are high in 
organic-matter content. They are low to medium in avail- 
able nitrogen and phosphorus and are medium in avail- 
able potassium. 


Because these soils are poorly drained, drainage im- 
provement is a management requirement. After they are 
drained, they have a deep, favorable root zone. 

The Winterest soils are used for crops where drainage 
is adequate. Nearly all the acreage is in crops. 

Representative profile of Winterset silty clay loam, 483 
feet west and 336 feet south of the northeast corner of 
sec. 6, T. 75 N., R. 28 W., in a nearly level cultivated 
field: 


Ap—0 to 7 inches, black (10YR 2/1) light silty clay loam; 
weak, medium, subangular blocky structure; firm; neu- 
tral (pH 6.9) ; clear, smooth boundary. 

A1—7 to 19 inches, black (10YR 2/1) light to medium silty 
clay loam; moderate, fine, granular structure, grading to 
moderate, fine, subangular blocky structure with depth; 
friable; few, fine, hard oxides; medium acid (pH 60) ; 
gradual, smooth boundary. 

B21t—19 to 25 inches, very dark gray (10YR 3/1) light silty 
clay ; common, fine, faint, dark grayish-brown (2.5Y 4/2) 
to olive-brown (2.5Y 4/4) mottles; moderate, very fine, 
subangular blocky structure; firm; few, fine, hard oxide 
coneretions; medium acid (pH 6.0); gradual, smooth 
boundary. 

B22tg—25 to 32 inches, dark grayish-brown (10YR 4/2) 
light silty clay; faces of peds very dark gray (10YR 
3/1); eommon, fine, faint, olive-brown (2.5Y 4/4) mot- 
tles and common, medium, distinct, yellowish-brown 
(10YR 5/4) mottles; weak, medium, prismatic structure, 
breaking to moderate, very fine, subangular blocky struc- 
ture; firm; thin, discontinuous clay films; many, fine, 
hard oxides at depth of 27 inches and below; slightly acid 
(pH 6.2); gradual, smooth boundary. 

B23tg—32 to 39 inches, grayish-brown (2.5Y 5/2) and yellow- 
ish-brown (10YR 5/4) heavy silty clay loam; faces of 
peds dark gray (5Y 4/1); common, fine, distinct, dark 
yellowish-brown (10YR 4/4) mottles; moderate, medium, 
prismatic structure, breaking to moderate, fine, sub- 
angular blocky structure; firm; thin, discontinuous, very 
dark gray (10YR 3/1) clay films on prisms and ped 
faces; many, fine oxides; medium acid (pH 5.8); grad- 
ual, smooth boundary. 

B3tg—39 to 58 inches, olive-gray (5Y 5/2) medium silty clay 
loam; ped coatings of dark gray (5Y 4/1) and some 
very dark gray (10YR 3/1); common, fine, prominent, 
yellowish-brown (10YR 5/6) mottles and common, fine, 
distinet, olive-brown (2.5Y 4/4) mottles; moderate, medi- 
um, prismatic structure; friable; thin, discontinuous clay 
films; slightly acid (pH 63). 


The surface layer ranges from 15 to 22 inches in thickness 
and is light to medium silty clay loam in texture. The sub- 
soil is commonly heavy silty clay loam but includes a 10- to 
15-inch layer of silty clay. There is an increase in clay con- 
tent in the subsoil to a depth of 2 to 214 feet, but below that 
the clay content decreases with depth. The subsoil ranges 
from about 24 to 48 inches in thickness. The substratum has 
a wide range in gray color and in the amount of brown 
mottling. It is less clayey than the subsoil, ranging from 
light silty clay loam to silt loam. 

Winterset soils have a grayer subsoil, are more poorly 
drained, and occur in broader areas than the Macksburg soils. 
They have a darker colored, thicker surface layer and a more 
permeable subsoil than the Sperry soils, and they lack the 
grayish subsurface layer of the Sperry soils. 


Winterset silty clay loam (0 to 2 percent slopes) 
(Wc).—This nearly level soil is on high, broad divides in 
all parts of the county. It is adjacent to the Macksburg 
soils near the slope break of divides and to the Sperry 
soils that are in depressed areas. In a few places in the 
southeastern part of the county it is adjacent to the 
Clearfield and Nira soils. 

Included with this soil in mapping were small areas of 
Macksburg and Sperry soils. Small inclusions of the 
Sperry soil that are significant to management are indi- 
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cated on the soil map by the symbol for Sperry soil. Also 
included, in the southeastern part of the county, were 100 
acres of a soil that has a higher clay content in the sub- 
soil than this Winterset soil. 

This soil is well suited to row crops if adequately 
drained. It is commonly managed with the adjacent 
Macksburg soils. The major concern of management is 
wetness caused by poor drainage. This soil warms up and 
dries out somewhat more slowly than the Macksburg or 
Sharpsburg soils. (Capability unit IIw-2; woodland 
suitability group 11) 


Wiota Series 


The Wiota series consists of deep, dark-colored, mod- 
erately well drained soils that formed in silty alluvium 
on second bottoms or low stream benches. These soils are 
level to gently sloping and have slopes that range from 
0 to 5 percent. 

Wiota soils are on somewhat lower stream benches than 
the Givin, Ladoga, and Sharpsburg soils on benches. 
They are not subject to flooding. Some areas slope gradu- 
ally to adjacent first bottoms, and others have short steep 
escarpments. The native vegetation is prairie grasses. 

In a representative profile, the surface layer is very 
dark brown, very dark grayish-brown, and dark-brown 
silt loam about 18 inches thick. The subsoil extends to a 
depth of about 50 inches and contains the most clay at a 
depth of about 3 feet. The subsoil is brown in the upper 
part, grades to yellowish brown in the lower part, and 
contains some grayish-brown and yellowish-brown mot- 
tles. It is silt loam in the upper part and silty clay loam 
at a depth of about 29 inches. The substratum is similar 
to the subsoil in color and content of clay, but below a 
depth of 4 to 6 feet it contains more sand. In some areas 
it has thin layers of stratified sand. The substratum com- 
monly is yellowish-brown silty clay loam mottled with 
gray, but it has a wide range in texture, color, and thick- 
ness of stratified layers. The detailed profile that is de- 
scribed as representative for the series is not described 
to a depth great enough to show the substratum. 

The Wiota soils have high available water capacity. 
They generally are moderate in permeability but are 
moderately slow in places. They are high in organic- 
matter content. Wiota soils are low in available nitrogen, 
medium in available phosphorus, and low to medium in 
available potassium. They have a deep, favorable root 
zone. 

Wiota soils are productive and easy to cultivate. They 
are used for crops, and most areas are managed with ad- 
jacent soils. They have few limitations. Surface drainage 
is good, and the surface layer takes in water readily. In 
gently sloping areas runoff is medium, and these areas 
are subject to erosion. 

Representative profile of Wiota silt loam, 0 to 2 per- 
cent slopes, 680 feet north and 95 feet west of the south- 
east corner of SEM NE sec. 36, T. 76 N., R. 27 W., on a 
nearly level, cultivated low stream bench: 

Ap—0 to 7 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, granular structure; friable; neutral (pH 
6.8) ; clear, smooth boundary. 

A1—7 to 13 inches, very dark brown (10YR 2/2) and very 
dark grayish-brown (10YR 3/2) silt loam; grayish 
brown (10YR 5/2) when dry; weak, fine to very fine, 
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granular structure; friable; neutral (pH 6.6); gradual, 
smooth boundary. 

A3—13 to 18 inches, dark-brown (10YR 3/3) heavy silt loam; 
faces of peds very dark grayish brown (10YR 3/2); 
weak, fine, subangular blocky structure; friable; medium 
acid (pH 5.6) ; gradual, smooth boundary. 

Blt—18 to 29 inches, brown (10YR 4/3) heavy silt loam; 
faces of peds dark grayish brown (10YR 4/2) ; few, fine, 
faint, dark yellowish-brown (10YR 4/4) mottles in the 
lower part; weak, medium, prismatic structure, breaking 
to moderate, fine, subangular blocky structure; friable; 
thin, discontinuous clay films; few fine pores; medium 
acid (pH 5.6); gradual, smooth boundary. 

B2t—29 to 37 inches, dark yellowish-brown (10YR 4/4) 
medium to heavy silty clay loam; faces of peds brown 
(10YR 4/3); few, medium, faint, grayish-brown (10YR 
5/2) mottles and few, fine, distinct, brown (7.5YR 5/4) 
mottles; moderate, medium, prismatic structure, break- 
ing to moderate, medium, subangular blocky structure; 
firm; nearly continuous, dark grayish-brown (10YR 4/2) 
clay films on prism faces; thin, continuous clay films on 
blocky faces; black (10YR 2/1) and very dark gray 
(10YR 3/1) organic stains in pores and on ped faces; 
few, dark oxides; medium acid (pH 5.6); gradual, 
smooth boundary. 

B3t—37 to 50 inches, yellowish-brown (10YR 5/4) silty clay 
loam; faces of peds brown (10YR 4/3); common, fine, 
distinct, grayish-brown (10YR 5/2) mottles; moderate, 
medium, prismatic structure, breaking to moderate, 
medium, subangular blocky structure; firm; thin, discon- 
tinuous clay films; black (10YR 2/1) and very dark 
gray (10YR 3/1) organic stains in pores and on ped 
faces; grainy gray coatings on vertical faces; medium 
acid (pH 5.8). 


The surface layer ranges from nearly black to very dark 
grayish brown in color and from 16 to 24 inches in thickness. 
Its texture is silt loam in most places, but commonly is light 
silty clay loam. The subsoil ranges from 24 to 36 inches in 
thickness. The texture centers on medium silty clay loam, 
but thin layers range from heavy silt loam to heavy silty clay 
loam. In a few areas where stratified alluvium is present, 
the lower part of the subsoil is loam, light clay loam, or silty 
clay loam that contains enough sand to have a gritty feel. 
The brown subsoil has a few gray mottles in some areas. 
The substratum varies considerably in texture and in color, 
depending on the amount of stratification. 

The Wiota soils differ from the Nevin soils in being better 
drained and having a browner, less mottled subsoil. They 
differ from Sharpsburg soils on benches because they have a 
slightly higher sand content, contain less clay in the subsoil, 
and are more permeable. 

Wiota silt loam, 0 to 2 percent slopes (WoA).—This 
nearly level soil is the most extensive of the Wiota series. 
It is on high, moderately well drained second bottoms 
near all the major streams of the county. It is adjacent 
to the Nevin and gently sloping Wiota soils, and in some 
areas it is adjacent to Givin, Ladoga, and Sharpsburg 
soils on benches. In other places it is adjacent to the Colo 
and Kennebec soils on first bottoms, occurring in small 
elevated areas within the first bottoms or joined by a 
short, steep escarpment. It contains few waterways, but 
surface drainage 1s adequate in most places. This soil has 
the profile described as representative for the series. 

Included with this soil in mapping were small areas of 
the somewhat poorly drained Nevin soils, small areas of 
other adjacent soils, and short, steep escarpments. Major 
escarpments are indicated on the soil map by the symbol 
for escarpments. 

This soil is well suited to row crops. It is fertile and in 
good to excellent tilth. It dries out quickly after rains and 
can be tilled sooner than more poorly drained soils. There 
is a wide range in size of individual areas, and most are 


managed as cropland with other soils on first and second 
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bottoms, This soil has no limitations, but small included 
areas of more poorly drained soils require drainage. 
(Capability unit 1-1: woodland suitability group 3) 

Wiota silt loam, 2 to 5 percent slopes (Wo8).—This 
gently sloping soil is on benches near the major streams 
and wider tributaries in the county. Most areas of this 
soil are adjacent to and downslope from the nearly level 
Givin and Wiota soils and are adjacent to the Colo and 
Kennebec soils, which are near the main streams. In a 
few areas this soil is adjacent to the Caleb-Mystic soils. 
It contains short drainageways, and slopes are irregular 
in many areas. 

The profile of this soil is similar to that described as 
representative for the series, but the surface layer is not 
as thick. 

Included with this soil in mapping were small areas of 
nearly level Wiota soils and somewhat poorly drained 
Nevin soils. Also included were a few very sandy spots 
in some areas. These are indicated on the soil map by the 
symbol for sand spots. 

This soil is well suited to row crops if erosion is con- 
trolled. The surface layer absorbs rainfall readily, but 
runoff is moderate and is an erosion hazard. Most areas 
are in crops and are managed with adjacent soils. 

If erosion is controlled, this soil has few limitations. 
The organic-matter content is high, good tilth is easy to 
maintain, and the soil dries quickly after rains. (Capa- 
bility unit IIe-1; woodland suitability group 3) 


Zook Series 


The Zook series consists of deep, dark-colored, poorly 
drained soils that formed in moderately fine textured 
alluvium on river bottoms. These soils are level to gently 
sloping. They are the most common soils on narrow 
stream bottoms, and they occur in all parts of the county. 

On the wider bottom lands, Zook soils-are adjacent to 
the more friable Colo and Kennebec soils, which are 
closer to the stream. In many places they are between 
these soils and the finer textured, more poorly drained 
Wabash soils. On the very wide bottoms that have bench 
or second-bottom soils, some areas of Zook soils are ad- 
jacent to the Bremer, Nevin, and Wiota soils. At the base 
of side slopes, some areas of Zook soils are adjacent to and 
downslope from the Ely and Olmitz soils. The native 
vegetation was water-tolerant prairie grasses. 

In a representative profile, the surface layer is black 
and very dark gray silty clay loam about 29 inches thick. 
The subsoil also is very dark gray silty clay loam, but it 
is slightly finer textured than the surface layer and is 
firm. Dark grayish-brown mottling occurs at a depth of 
about 30 inches, and the mottles increase in abundance 
and size with depth. The substratum is dark-gray or very 
dark gray, firm silty clay loam. It is highly mottled with 
brown and has about the same clay content as the subsoil. 
The detailed profile that is given as representative for the 
series is not described to a depth great enough to show 
the substratum. 

The Zook soils have high available water capacity and 
are slow in permeability. Their wetness is a result of 
flooding, a high water table, and slow permeability. These 
soils are high in organic-matter content. They are typi- 
cally slightly acid unless limed. They are low in available 


nitrogen, very low to low in available phosphorus, and 
low to medium in available potassium. These soils have a 
deep, favorable root zone, but in undrained areas growth 
of roots is limited by the high water table. 

The Zook soils are used mainly for crops. The chief 
concern of management is providing adequate drainage. 
Individual areas range up to 40 acres in size, but normally 
they are managed with other soils. Zook soils are flooded 
occasionally, but most areas are wet because of a high 
water table and slow runoff. 

Representative profile of Zook silty clay loam, 0 to 2 
percent slopes, 480 feet north and 200 feet west of the 
southeast corner of sec. 88, T. 77 N., R. 27 W., in a nearly 
level, cultivated field on a wide river bottom: 


Ap—0 to 7 inches, black (10YR 2/1) silty clay loam; dark 
gray (10YR 4/1) when dry; weak, medium, angular 
blocky structure, breaking to weak, medium, granular 
structure; friable; neutral (pH 6.8); clear, smooth 
boundary. 

A1 一 7 to 18 inches, black (10YR 2/1) silty clay loam; dark 
gray (10YR 4/1) when dry; moderate, very fine, sub- 
angular blocky structure; friable; neutral (pH 6.8); 
gradual, smooth boundary. 

A8—18 to 29 inches, very dark gray (10YR 3/1) heavy silty 
clay loam; gray (10YR 5/1) when dry; moderate, fine 
and very fine, subangular blocky structure; firm; slightly 
acid (pH 6.4); gradual, smooth boundary. 

B2—29 to 38 inches, very dark gray (10YR 3/1) heavy silty 
clay loam; few, fine, faint, dark grayish-brown (10YR 
4/2) mottles; gray (10YR 5/1) when dry; moderate, 
fine, angular blocky structure; firm; few, fine, hard con- 
eretions of an oxide; slightly acid (pH 6.3); gradual, 
smooth boundary. 

B3-—38 to 60 inches, very dark gray (10YR 3/1) heavy silty 
clay loam; common, fine, faint, dark grayish-brown 
(10YR 4/2) and dark-brown (10YR 3/3) mottles; gray 
(10YR 6/1) when dry; weak, fine, angular blocky struc- 
ture; firm; medium acid (pH 5.9). 


The surface layer is normally black, but it ranges to very 
dark gray in color and from 24 to 36 inches in thickness. 
In areas on some narrow bottoms that are frequently flooded, 
a thin layer of fine sand or silt has been deposited on the 
surface. The subsoil ranges from silty clay loam to light silty 
clay in texture and from a few inches to 30 inches in thick- 
ness. There is a wide range in the amount of dark grayish- 
brown mottling. The substratum varies widely in texture and 
color, and in some areas there are strata of sand at a depth 
of more than 4 feet. 

The Zook soils differ from the Colo and Kennebec soils in 
having a higher clay content and in being more poorly 
drained. Zook soils are similar to Wabash soils in color, but 
the Wabash soils are more clayey and more poorly drained. 

Zook silty clay loam, 0 to 2 percent slopes (ZoA).— 
This soil is on first bottoms along all the major streams 
and their tributaries in the county. It occurs in associa- 
tion with the Colo, Kennebec, Spillville, and Wabash 
soils. 

This soil has the profile described as representative for 
the series. In some areas, where flooding is most frequent, 
there are silty and fine sand deposits mixed in the surface 
layer. 

Individual areas of this soil are irregular in shape and 
include small areas of adjacent and associated soils. Sig- 
nificant areas of included soils that are like the Spillville 
soils but have a sandy surface layer are indicated on the 
soil map by the symbol for sand spots. Inclusions of 
Wabash soils and very small ponded areas are indicated 
on the soil map by the symbol for wet spots. 

This soil is well suited to row crops if wetness is con- 
trolled. Soil tilth is normally good unless the soil is 
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plowed when wet. Most areas are managed as cropland 
with adjacent soils on bottom lands, but some small areas 
that are less accessible remain in pasture or woodland. 

The major concern of management is improving drain- 
age. This soil dries out slowly but can be satisfactorily 
drained in most places. Surface drains are needed in a 
few, small, ponded areas. (Capability unit IIw-1; wood- 
land suitability group 11) 

Zook silty clay loam, 2 to 5 percent slopes (ZoB}.— 
This gently sloping soil is in small areas on alluvial fans 
at the foot of side drainageways and on foot slopes that 
parallel the base of glacial-till side slopes on uplands. It 
18 upslope and adjacent to the nearly level Zook soil or 
other clayey, poorly drained, alluvial soils, such as the 
Wabash soils. In some places it is downslope from and 
adjacent to the Olmitz soils. 

The profile of this soil is similar to that described as 
representative for the series in color and thickness of soil 
layers. It is, however, more variable in texture. The al- 
luvial material in which this soil formed was washed 
from adjacent side slopes. There is more fine sand in this 
soil than is typical for the series and there is a wide range 
in amount. It ranges from silty clay loam to silty clay 
loam with enough sand to give a gritty feel and to clay 
loam in places. 

Included with this soil in mapping were areas of Ely 
and Olmitz soils, which are in similar positions, and small 
areas of other adjacent soils. Also included were small 
spots of sandy and light-colored, silty deposits. 

This soil is well suited to row crops if drained. It oc- 
cupies small areas that are managed with adjacent soils. 
The major concern of management is wetness caused by 
a high water table and by runoff of surface water from 
steeper side slopes. Erosion and deposition tend to be 
about equal, but some areas need diversions to protect 
this soil from detrimental deposition and gullying in the 
waterways. (Capability unit IIw-1; woodland suitability 
group 11) 


Use and Management of the Soils 


This section describes the system of capability classifi- 
cation used by the Soil Conservation Service and dis- 
cusses the use and management of groups of soils. These 
groups are called capability units. Some of the char- 
acteristics of soils in the units that affect their manage- 
ment are discussed. Also in this section is a table showing 
predicted yields of the major crops for the soils in the 
county. In addition, there are discussions of the use of 
the soils for woodland, wildlife, and recreation, and the 
section describes the engineering uses of soils. Most of 
the information on engineering is presented in tables in 
which properties that affect engineering are estimated 
and the soils are interpreted according to their suitability 
for engineering uses. 


Use of the Soils for Crops and Pasture 


In Madison County about 189,000 acres, or about 52 
percent of the total acreage, is used for cropland. About 
144,000 acres, or about 40 percent, is used for pasture. 
This includes many areas that are partly wooded. 


Corn, soybeans, oats, legumes, and legume-grass hay 
are the major crops grown. Minor crops include sudan- 
grass and other grasses that are used for pasture, as well 
as sorghums that are mainly harvested for silage. 

Most pastures in the county consist of permanent blue- 
grass. In some of these, the stand has been renovated and 
plants such as birdsfoot trefoil have been introduced. 
Grass-Jegume mixture such as alfalfa-bromegrass are also 
grown. 

Regular and grassed-backslope terraces are used to con- 
trol erosion on the Ladoga, Sharpsburg, Shelby, and 
similar soils that are subject to sheet erosion and gullying. 

Drain tile is used to reduce wetness in such soils as the 
Colo, Winterset, and Zook. Interceptor tile is used to re- 
duce wetness in such soils as the Clarinda, Clearfield, 
and Lamoni. In places, surface drains are used to remove 
excess water from the Wabash and similar soils, which 
are fine textured and in which tile drains do not work 
well. 

Gully control structures, farm ponds, and grassed 
waterways are used to control gullying in watercourses. 
In a few places levees are used to protect bottom lands 
from flooding, but this is not a common practice. 


Capability Groups of Soils 


Capability grouping shows, in a general way, the suita- 
bility of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The group- 
ing does not take into account major and generally ex- 
pensive landforming that would change slope, depth, or 
other characteristics of the soils; does not take into con- 
sideration possible but unlikely major reclamation proj- 
ects; and does not apply to rice, cranberries, horticultural 
crops, or other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suitability 
and limitations of groups of soils for range, for forest 
trees, or for engineering. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I. Soils have few limitations that restrict 
their use. 

Class II. Soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III. Soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV. Soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V. Soils are not likely to erode but have 
other limitations, impractical to remove, that 
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limit their use largely to pasture, range, wood- 
land, or wildlife habitat. 

Class VI. Soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, 
or wildlife habitat. 

Class VII. Soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VIII. Soils and landforms have limitations 
that reduce their use for commercial plants and 
restrict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. (None in Madi- 
son County.) 


CAPABILITY SUBCLASSES are soil groups within one class. 
They are designated by adding a small letter, e, w, 8, or 
e, to the class numeral, for example Ile. The letter 
e shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in some parts of the United States, but not in 
Madison County, shows that the chief limitation is 
climate that is too cold or too dry. 

In Class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and c, be- 
cause the soils in it are subject to little or no erosion, 
though they have other limitations that restrict their use 
largely to pasture, range, woodland, wildlife habitat, or 
recreation. 

CAPABILITY Uxrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, IIe-2 or IIIe-2. Thus, in one sym- 
bol, the Roman numeral designates the capability class, 
or degree of limitation, and the small letter indicates 
the subclass, or kind of limitation, as defined in the fore- 
going paragraph. The Arabic numeral specifically identi- 
fies the capability unit within each subclass. 

In the following pages the capability units in Madison 
County are described and suggestions for the use and 
management of the soils are given. The names of soil 
series represented are named in the description of each 
capability unit, but this does not mean that all of the 
soils of a given series are in the unit. To find the names 
of all the soils in any given capability unit, refer to the 
“Guide to Mapping Units” at the back of this survey. 


CAPABILITY UNIT I-1 


This unit consists of deep, nearly level, moderately well 
drained soils on uplands and benches. These soils are in 
the Sharpsburg and Wiota series. Their surface layer is 
silt loam to silty clay loam, and their subsoil is silty clay 
oam. 


All the soils in this unit have high available water 
capacity and moderate to moderately slow permeability. 
These soils absorb much of the rain that falls in normal 
amounts and hold much of this moisture available for 
plants. These soils have properties favorable for deep root 
development. The organic-matter content is medium to 
high. Unless limed, these soils are medium acid to slightly 
acid in the surface layer. They are low to medium in 
available nitrogen and phosphorus and range from low 
to high in available potassium. 

The soils in this unit warm up quickly in spring and 
can be worked soon after rain. Tilth is good in most 
places and is easy to maintain. The soils are not subject 
to significant erosion. Surface drainage is adequate, even 
though the soils are nearly level. 

Nearly all areas of these soils are used for row crops. 
Smaller areas are generally farmed with the more sloping 
or somewhat poorly drained adjacent areas. Corn and 
soybeans are the major crops, but small grains and hay or 
pasture also are grown. 

These soils are well suited to row crops if fertility and 
soil tilth are maintained and if weeds and insects are 
controlled. A meadow crop or a green-manure crop can 
be grown if soil tilth becomes poor or weeds or insects 
become problems. 


CAPABILITY UNIT I-2 


This unit consists of deep, nearly level, somewhat 
poorly drained soils on uplands and benches. These soils 
are in the Givin, Macksburg, and Nevin series. Their 
surface layer is silt loam to silty clay loam, and their 
subsoil is firm silty clay loam. 

All the soils in this unit have high available water 
capacity and moderately slow permeability. These soils 
absorb much of the rain that falls in normal amounts and 
hold most of this moisture available for plants. They have 
properties favorable for deep root development. The or- 
ganic-matter content is medium to high. Unless limed, 
these soils range from slightly to strongly acid in the sur- 
face layer. They are low to medium in available nitrogen 
and range from very low to high in available phosphorus 
and from low to high in available potassium. 

These soils are normally in good tilth and are not sub- 
ject to erosion. They are somewhat poorly drained, and 
some areas remain somewhat wet during periods of high 
rainfall. This wetness is more evident along small drain- 
ageways in these soils. | 

Nearly all areas of these soils are used for cultivated 
crops. Most areas are managed with adjacent soils. Corn 
and soybeans are the principal crops, but small grains and 
hay or pasture also are grown. 

These soils are well suited to row crops and can be 
farmed intensively if fertility and soil tilth are maintained 
and if weeds and insects are controlled. A meadow crop or 
a green-manure crop can be grown if soil tilth becomes 
poor or if weeds or insects become problems. 


CAPABILITY UNIT 1-3 


This unit consists of deep, nearly level, moderately well 
drained soils on bottom lands. These soils are in the 
Kennebec and Nodaway series. These soils are silt loam 
throughout, but the Nodaway soil is stratified and is 
lighter colored and more variable in texture below the 
surface layer than the Kennebec soil. 
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The soils in this unit have high available water ca- 
pacity and moderate permeability. These soils absorb 
much of the rain that falls in normal amounts and hold 
most of it available for plants. These soils are medium 
to moderately low in organic-matter content and slightly 
acid to neutral throughout. They are low in available 
nitrogen, range from low to high in available phosphorus, 
and are medium to high in available potassium. 

These soils can generally be tilled earlier in the spring 
than the wetter associated soils. Flooding may occur in 
periods of high rainfall, or in spring when heavy snow- 
fall melts. However, most flooding occurs in spring be- 
fore crops are planted. The soils are sloping enough to 
prevent ponding, but erosion is not a hazard. 

Most areas of these soils are used for cultivated crops, 
but some are in pasture or woodland. Some areas are of 
sufficient size to be farmed separately, but most are man- 
aged with adjacent soils. Corn and soybeans are the major 
crops, but grain sorghum, small grains, and hay also are 
grown. 

These soils are well suited to intensive row cropping if 
fertility and soil tilth are maintained and if weeds and 
insects are controlled. A meadow crop or a green-manure 
crop can be grown if soil tilth becomes poor or if weeds 
or insects become problems. A few areas may need lime, 
and all areas need additions of fertilizer if the cropping 
system consists mostly of row crops. 

Some areas need protection from flooding. Old bayous 
can be filled and stream channels straightened to reduce 
flooding in some places. Areas at the base of slopes can be 
protected from runoff by the use of diversion terraces. 


CAPABILITY UNIT Ile-1 


This unit consists of gently sloping, chiefly moderately 
well drained and somewhat poorly drained soils on up- 
lands and benches. These soils are in the Ladoga, Macks- 
burg, Nevin, Sharpsburg, and Wiota series. All the soils 
have a surface layer of silt loam or silty clay loam and 
a subsoil of silty clay loam that has moderate to mod- 
erately slow permeability. Some of the soils are mod- 
erately eroded. 

The soils in this unit have high available water capac- 
ity, and their organic-matter content is medium to high. 
These soils absorb most of the rain that falls in normal 
amounts and have properties favorable for root develop- 
ment. Unless limed, they are slightly acid to strongly 
acid in the surface layer. These ail are low to medium in 
available nitrogen, very low to medium in available 
phosphorus, and low to high in available potassium. 

These soils are well suited to row crops but are subject 
to some sheet erosion because of slope. They dry quickly 
PE and after rains and are easily kept in good 
ilth. 

. Nearly all areas of these soils are used for cultivated 
crops. Corn and soybeans are the main crops, but small 
grain, hay, or pasture also are grown. Many areas of 
these soils are large enough to be farmed separately but 
are irregular in shape. They are generally managed with 
small areas of nearly level or moderately sloping adjoin- 
ing soils. 

_ Runoff of surface water is medium, and erosion control 
is of greal importance. If terraced, the soils in this unit 
can safely be used frequently for row crops. A meadow 
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crop or a green-manure crop can be grown if soil tilth 
becomes poor or weeds or insects become problems. 

Some areas of these soils are difficult to terrace because 
slopes are irregular, and contour tillage, along with less 
intensive use ol rov crops, is more practical. Soils in this 
unit commonly stay in good tilth if crop residue is re- 
turned, but the moderately eroded soils benefit from extra 
additions of fertilizer. 


CAPABILITY UNIT Ile-2 


This unit consists mainly of deep, gently sloping, mod- 
erately well drained soils on low foot slopes or alluvial 
fans. These soils are in the Judson, Martinsburg, and 
Olmitz series. Their surface layer is loam, silt loam, or 
light silty clay loam, and their subsoil is clay loam to 
silty clay loam. 

All the soils in this unit have high available water ca- 
pacity and, in most places, moderate permeability. These 
soils absorb much of the rain that falls in normal 
amounts. They have properties favorable for good root 
development. The organic-matter content is medium to 
high. The surface layer is slightly acid to neutral in some 
areas of the Judson soils but ranges to strongly acid in 
the Martinsburg soils. These soils are low to medium in 
available nitrogen, low in available phosphorus, and 
medium to high in available potassium. 

The soils in this unit warm up early in the spring and 
dry out quickly after rains. They are normally in very 
good tilth. Erosion is a slight problem, but there is some 
deposition from the steeper soils just upslope. These de- 
posits are less fertile and lower in organic-matter content 
than the original surface layer. A new seeding may be 


“lost if these deposits make it necessary to replant. Wetness 


is not a limitation in most places, because these soils are 
sufficiently sloping, but some small areas bordering poorly 
drained soils need tile drains. 

These soils are well suited to row crops and other crops 
grown in the county. Most areas of these soils are sma 1, 
but they vary in size. If practical, some are managed 
with the steeper adjacent soils upslope and are used for 
hay or pasture. Other areas are row cropped intensively 
with soils that are downslope on bottom lands. 

Diversion terraces are used to intercept the runoff from 
the steeper soils upslope and to reduce the deposition on 
these soils. Contour tillage reduces runoff and erosion. A 
meadow crop or a green-manure crop can be grown if 
soil tilth becomes poor or weeds or insects become prob- 
lems. Under normal conditions tilth is easily maintained 
by returning crop residue. 


CAPABILITY UNIT Ile-3 

This unit consists of deep, gently sloping, moderately 
well drained soils on uplands and benches. These soils are 
in the Clinton series. Their surface and subsurface layers 
both are silt loam, and their subsurface layer is light 
colored. Their subsoil is silty clay loam and moderately 
slow in permeability. 

Runoff is medium, and the soils have high available 
water capacity. These soils have properties favorable for 
good root development. They are moderately low to low 
im organic-matter content. Unless limed, these soils are 
medium to strongly acid in the surface layer. They are 
low to very low in available nitrogen, very low to medium 
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in available phosphorus, and low to medium in available 
potassium. 

The soils in this unit warm up quickly in the spring 
and can be worked soon after rain. Tilth is poor in some 
areas but is not difficult to maintain in most places. The 
soils are subject to sheet erosion and tend to crust after 
rains. 

These soils are limited by erosion but are well suited to 
row crops if erosion is controlled. About half of the 
acreage is in cultivation and is generally farmed with 
adjacent, moderately sloping soils downslope. Corn is the 
main row crop, but soybeans, small grain, and hay or 
pasture also are grown. Other areas are in pasture. 

Controlling erosion is the major concern in the man- 
agement of these soils. The use of winter cover crops and 
manure and the return of all crop residue improve soil 
tilth and increase the naturally low organic-matter con- 
tent. Terraces and contour tillage are commonly used to 
control erosion. A meadow crop or a green-manure crop 
can be grown if soil tilth becomes poor or if weeds or in- 
sects become problems. 

Many areas of these soils need lime. Natural fertility is 
somewhat low, and additions of fertilizers are beneficial, 
especially to row crops. 


CAPABILITY UNIT IIw-1 


This unit consists of deep, level to gently sloping, 
chiefly poorly drained to somewhat poorly drained soils 
on bottom lands, low foot slopes, and benches. These soils 
are in the Bremer, Colo, Ely, Spillville, Vesser, and Zook 
series. The Ely and Spillville soils are somewhat poorly 
drained to moderately well drained. Spillville soils are in 
this unit because of wetness caused by flooding, and the 
Ely soils are subject to runoff from adjacent slopes and 
have inclusions of wetter soils. Most of the soils in this 
unit have a thick silty clay loam surface layer, but the 
Spillville soils are loam throughout, and the Vesser soils 
have a silt loam surface layer. The subsoil is mostly silty 
clay loam. 

All of the soils in this unit are high in organic-matter 
content. Unless limed, most of them are slightly acid to 
medium acid in the surface layer. These soils are low to 
medium in available nitrogen, very low to high in avail- 
able phosphorus, and low to high in available potassium. 

These soils are wet because of flooding, a high water 
table, or both. They dry out slowly in the spring and 
must be worked later than the better drained soils on 
bottom lands associated with this group. Tilth is generally 
good if wetness is controlled but the soils become cloddy 
if worked when wet. These soils have high available water 
capacity, but the excessive wetness can restrict plant 
growth and root development unless the soils are drained. 

These soils are well suited to row crops, though they 
require artificial drainage or protection from flooding. 
Most areas of these soils are large enough to be managed 
separately. Areas of the Colo-Ely silty clay loams that 
are quite narrow and adjoin steep side slopes are generally 
not in crops. 

Where drainage is adequate, corn and soybeans are the 
major crops. Some areas are managed without artificial 
drainage, but the risk of crop loss is greater than in 
drained areas. Small grains and hay or pasture also are 
grown. A meadow crop or a green-manure crop can be 
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grown if soil tilth becomes poor or weeds or insects be- 
come problems. 

Except for the Vesser soils, the soils in this group are 
flooded at times and receive damaging sediments. The 
Bremer soils are less subject to flooding than most of the 
other soils in this unit. Reseeding or replanting of crops 
may be necessary. Erosion is not a hazard, except on the 
Ely soils in the unit, but active gullies or stream channels 
may form. Runoff water from steeper soils upslope eol- 
lects on the soils in this unit during heavy rains or drains 
across them before entering a stream or river. 

Tile drains work well in these soils and are commonly 
used to provide drainage. Outlets are normally not diffi- 
cult to locate. Grassed waterways are used in some areas 
to remove excess surface water. Excess runoff from ad- 
jacent slopes is controlled in some areas by diversion ter- 
races at the base of upland slopes. The Ely soils benefit 
from contour tillage if row crops are grown. Fall plow- 
ing is practical if wetness delays planting in the spring. 


CAPABILITY UNIT IIw-2 


The only soil in this unit is Winterset silty clay loam. 
This soil is on uplands and is deep, nearly level, and 
poorly drained. It has a thick surface layer of silty clay 
loam. The subsoil has moderately slow to slow permea- 
bility. This soil is poorly drained because the surface 
runoff is slow and the water table is high during periods 
of high rainfall. 

This soil has high available water capacity, but ade- 
quate artificial drainage is needed to provide proper aera- 
tion and a deep root zone for plants. This soll is high in 
organie-matter content. Unless limed, it is typically 
medium acid in the surface layer. It is commonly low to 
medium in available nitrogen, low to medium in available 
phosphorus, and medium in available potassium. 

This soil warms up more slowly than the better drained 
soils on uplands. It cannot be cultivated as soon after 
rains because natural drainage 1s poor. 'This soil becomes 
puddled if worked when wet and becomes cloddy when 
dry. Generally, however, it is in good tilth. | 

This soil is well suited to row crops if it is drained. 
Erosion is not a hazard. In years of high rainfall, poor 
drainage and slow runoff may delay planting and cause 
crops to mature late. Almost all the acreage is in row 
crops and has some form of artificial drainage. Many 
areas are large enough to be farmed separately, but some 
are managed with the better drained adjacent soils. Corn 
and soybeans are the main crops, and grain sorghums, 
small grains, and hay also are grown. ; 

Providing adeguate drainage and maintaining good soil 
tilth are the major concerns of management. A meadow 
crop or a green-manure crop can be grown if tilth be- 
comes poor or if weeds or insects become a problem. Tile 
drains work well in this soil. In some areas it is difficult 
to provide suitable outlets because of the width of broad, 
nearly level ridgetops on which the soil occurs. 


CAPABILITY UNIT IIs-1 
Spillville loam, flaggy substratum, is the only soil in 
this unit. It is a nearly level, moderately well drained to 
somewhat poorly drained soil on bottom lands, and it is 
moderately deep to fragmented limestone. The surface 
layer is friable loam that absorbs water readily. Frag- 
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ments of limestone occur at depths of 2 to 3 feet and are 
more plentiful with increasing depth. 

This soil has medium available water capacity and a 
favorable root zone to a depth of about 3 feet. The or- 
ganic-matter content is medium to moderately high. This 
soil is typically neutral in the surface layer and does not 
need lime. It is low to medium in available nitrogen and 
is medium to high in available phosphorus and potassium. 

This soil is well suited to row crops. It is also well 
suited to small grains and hay or pasture. Occasional 
flooding occurs on this soil, and sediments make reseeding 
or replanting necessary in some years. The soil is subject 
to some gullying or channeling. Floodwaters recede 
rapidly, and droughtiness is a greater limitation than wet- 
ness. The fragmented limestone tends to permit subsur- 
face water to drain away readily, and it causes the soil 
to be somewhat droughty in years of low rainfall. The 
fragments are near the surface in a few places but seldom 
interfere with cultivation. 

The areas vary in size, but most of them are small. 
Many areas are managed separately. Others are used as 
pasture with steeper adjoining soils. The principal crops 
are corn, soybeans, and meadow legumes or grasses. 

Soil tilth is generally maintained by returning crop 
residue. If tilth becomes poor or if weeds or insects become 
problems, a meadow crop or a green-manure crop can be 
grown. Some small drainageways can be shaped and 
seeded to prevent gullying. 


CAPABILITY UNIT 11161 


This unit consists of deep, moderately sloping and 
strongly sloping soils on uplands and foot slopes that are 
mostly moderately well drained and well aerated. These 
soils are in the Arbor, Caleb, Ladoga, Nira, Olmitz, 
Sharpsburg, and Shelby series. Their surface layer is 
light silty clay loam, loam, or silt loam, and their subsoil 
is silty clay loam or clay loam that has moderate to mod- 
erately slow permeability. Runoff is medium to rapid. 
Soils im the unit are slightly or moderately eroded, de- 
pending on past use and management. The Olmitz soil in 
this unit is well drained to moderately well drained. 

All the soils in this unit have moderate to high avail- 
able water capacity, and they have properties favorable 
for deep root development. These soils are average in 
fertility, low to high in organic-matter content, low to 
medium in available nitrogen, low to medium in available 
phosphorus, and high to low in available potassium. Un- 
less limed, they are medium acid to slightly acid in the 
surface layer. 

Tilth is good in most places, but it may be poor in 
small, severely eroded areas where the subsoil is exposed. 
In these areas the surface layer is hard and cloddy when 
dry. These soils are subject to erosion unless protected by 
vegetation or soil-conserving practices. The use of winter 
cover crops, fertilizer, and crop residue increases the 
organic-matter content, improves tilth, and helps control 
erosion. 

Most areas of the soils in this unit are used for crops. 
Corn, soybeans, small grains, and hay are grown. The 
soils also are well suited to pasture, trees, or wildlife 
habitat if it is more practical to manage them with soils 
having greater limitations. 

If these soils are protected from erosion by terraces, 
they are moderately suited to row crops. If only contour- 


ing is used to check soil losses, more years of meadow are 
needed. Grassed waterways are needed in many places. 

Spreading barnyard manure and returning crop resi- 
due are especially beneficial for the eroded soils in this 
unit. Many areas need lime. Additions of fertilizers are 
needed when row crops are grown, although corn follow- 
ing a good crop of legumes may not need a large amount 
of nitrogen. 

CAPABILIY UNIT Ille-2 

This unit consists of moderately sloping and strongly 
sloping, moderately well drained soils on uplands and 
high benches. These soils are in the Clinton series. Their 
surface and subsurface layers are silt loam, and their 
subsurface layer is light colored. Their subsoil is firm silty 
clay loam. Some of the soils are moderately eroded. 

The soils in this unit have high available water capac- 
ity and moderately slow permeability. They are well 
aerated and have a deep, favorable root zone. These soils 
are below average in fertility. They are low to very low 
in organic-matter content, low to very low in available 
nitrogen, very low to medium in available phosphorus, 
and low to medium in available potassium. Unless limed, 
they are medium acid to strongly acid in the surface 
Jayer. 

These soils are moderately suited to row crops if erosion 
is controlled; they also are suited to small grains, alfalfa, 
pasture grasses, and trees. Areas of these soils are ir- 
regular in size and shape, and most areas are managed 
with other soils as cropland or pasture, depending on the 
use of the adjacent soil. In some places soils of this 
unit are in woodland. 

Runoff is rapid, and erosion is a severe hazard if these 
soils are cultivated. In eroded areas tilth is poor and the 
soil is somewhat cloddy when dry. The use of winter 
cover crops, manure, and crop residue increases the ab- 
sorption rate and slows runoff, increases the organic- 
matter content, improves tilth, and helps control erosion. 

These soils are moderately suited to row crops if me- 
chanical practices are used for controlling erosion and 
grassed waterways are maintained to prevent gullying. 
Meadow crops are needed if contouring is the only erosion 
control measure. Additions of fertilizers are beneficial if 
row crops are grown. This is especially important on 
these soils because of the low natural fertility. 


CAPABILITY UNIT ITIe-3 

This unit consists of deep, moderately well drained and 
somewhat poorly drained, moderately sloping soils on 
upland side slopes. These soils are in the Gara and 
Lamoni series and a Shelby-Lamoni complex. Their sur- 
face layer is light clay loam or loam, and their subsoil is 
firm heavy clay loam to light clay. 

The soils in this unit have high available water capac- 
ity and moderately slow to slow permeability. Runoff is 
rapid if the subsoil is saturated. These soils are medium 
to low in organic-matter content. Unless limed, they are 
slightly acid to strongly acid in the surface layer. They 
are commonly low in available nitrogen, very low to low 
in available phosphorus, and low to medium in available 
potassium. 

The soils in this unit are used for the crops commonly 
grown in the county. Areas of these soils are small and 
are managed with other soils as cropland or pasture. In 
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eroded areas, tilth is poor and the surface layer is very 
hard and cloddy when dry. 

The major concerns of management are controlling ero- 
sion and maintaining fertility and good tilth. In some 
places the slowly permeable subsoil of the Lamoni soils 
causes seepy conditions in adjacent areas upslope and the 
water seeps over the Lamoni soils and causes wetness. 

If erosion is controlled, the soils in this unit are mod- 
erately well suited to row crops. The Lamoni soils are 
not well adapted to terracing, because of seepiness and a 
firm, moderately fine textured subsoil that is difficult to 
cultivate. Contour tillage is commonly used for erosion 
control. Terraces are used on some soils upslope or down- 
slope that are better suited to terrace construction. 

The use of manure, cover crops, and crop residue im- 
proves tilth and helps to control weeds and maintain or- 
ganic-matter content. Grassed waterways are maintained 
to prevent gullying from rapid runoff. Many areas of 
these soils need lime. Additions of fertilizers are needed 
when row crops are grown, and they are especially im- 
portant because the natural fertility of the soils is not 
high. 

CAPABILITY UNIT IIIw-1 

This unit consists of deep, moderately sloping, poorly 
drained soils on uplands. These soils are in the Clearfield 
series. Their surface layer and subsoil are silty clay 
loam. At a depth of 3 to 6 feet, there is very firm, very 
slowly permeable, dark-gray clay. Some areas of these 
soils are moderately eroded. 

The subsoil becomes quickly saturated as water move- 
ment is slowed by the more nearly impervious underlying 
material and this results in seepiness and wetness during 
periods of normal or above-average rainfall. These soils 
are poorly aerated and are moderately slow in permea- 
bility. These soils have high organic-matter content. Un- 
less limed, they are slightly acid in the surface layer. 
They are low to medium in available nitrogen, low in 
available phosphorus, and low to medium in available 
potassium. 

These soils are fertile and well suited to row crops if 
wetness is corrected. Tilth is good in most places. Corn 
and soybeans are the main crops, but small grains, hay, 
and pasture also are grown. Undrained areas are suited 
to hay and pasture. 

These soils are commonly managed with adjacent, 
gently sloping and moderately sloping soils on side 
slopes. Interceptor tile placed just above the clayey under- 
lying material is used to correct the seepiness and wetness. 

Soils in this unit are subject to moderate erosion be- 
cause of slope. If tile drains and erosion control practices 
are used, the soils are moderately suited to row crops. 
Grassed waterways are needed in many places to control 
gullying. 

CAPABILITY UNIT IMw-2 

Sperry silt loam is the only soil in this unit. It is a deep, 
very poorly drained, nearly level to depressional soil on 
broad upland divides. The surface layer is silt loam, and 
there is a thin, distinct, dark-gray, silty subsurface layer. 
The subsoil is firm silty clay or heavy silty clay loam. 

This soil has high available water capacity and slow to 
very slow permeability. This soil is moderately fertile 
and is high in organic-matter content. It generally has 
low to very low available nitrogen and potassium and 


very low available phosphorus. Unless limed, it is slightly 
acid or medium acid in the surface layer. 

This soil dries out slowly, and water ponds and stands 
for long periods after heavy rains. Good tilth is difficult 
to maintain. 

Individual areas are mostly small and are managed as 
cropland with other level, better drained soils on ridge- 
tops. If drained, this soil is moderately suited to row 
crops. It is moderately well suited to small grains and 
meadow crops. Meadow crops or a green-manure crop 
can be grown if tilth becomes poor or weeds or insects 
become problems. 

Properly spaced drain tile is generally satisfactory, but 
some areas dry out slowly even after tile is installed. The 
use of manure and crop residues improves tilth and 
regularly supplies organic matter. 


CAPABILITY UNIT 1111-3 


This unit consists of nearly level, very poorly drained 
soils that have a clayey subsoil and are on bottom lands. 
These soils are in the Wabash series. The surface layer is 
heavy silty clay loam or silty clay that dries out very 
slowly and normally is cloddy and very hard when dry. 
Large cracks form during extended dry periods. The 
subsoil is very firm, compact, very slowly permeable silty 
clay or clay. 

These soils have moderate available water capacity, but 
a fluctuating water table and the clayey subsoil restricts 
root development. The soils are fertile and high in or- 
ganic-matter content, but it is difficult to prepare a good 
seedbed. Power requirements to till these soils are high. 
These soils are variable in reaction and range from 
slightly acid to strongly acid throughout. They are low 
to medium in available nitrogen and medium to high in 
available phosphorus and potassium. 

These soils are poorly suited to crops that must be 
planted early in the spring. Fall plowing and the return 
of crop residue improve soil tilth. There is a wide range 
in size and shape of individual areas of these soils, but 
most are large. 

Many large areas of these soils are managed separately. 
Others are managed with better drained adjacent soils 
and are mostly in crops. If good surface drainage is pro- 
vided to prevent water from standing for long periods, 
these soils are moderately suited to row crops. Corn and 
soybeans are the principal crops grown. Some areas are 
subject to flooding. Tile drainage does not work well in 
these soils. 

CAPABILITY UNIT Iliw-4 

Only Alluvial land is in this unit. This land type con- 
sists of alluvial soils on first bottoms that are subject to 
yearly flooding. 

This land has a wide range in color, texture, drainage, 
and permeability. It occurs near the stream channels and 
receives sandy and silty deposition from flooding. 
Permeability ranges from moderately rapid to moderately 
slow. The surface layer is neutral to slightly acid, and 
there is a wide range in fertility. 

Alluvial land is poorly suited to crops because there 
is a considerable risk of flooding. As water recedes, small 
meandering channels provide surface drainage and the 
surface layer dries quickly. This land does not need tile 
drains in most places. Soil tilth is normally good and 1s 
easily maintained. 
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Most of the acreage is in trees and other woody vegeta- 
tion, but some small areas are in crops or pasture. Where 
trees have been cleared, row crops are grown most of the 
time. In areas managed as woodland, selective cutting 
and thinning improve yield and value of woodland prod- 
ucts. Mowing weeds and brush improves pasture. 


CAPABILITY UNIT IVe-1 


This unit consists of deep, moderately well drained, 
moderately steep soils on upland side slopes. These soils 
are in the Ladoga and Shelby series. Their surface layer 
is loam and silt loam, and their subsoil is firm clay loam 
or silty clay loam. 

The soils in this unit have high available water capac- 
ity and moderately slow permeability. Runoff is rapid 
because of moderately steep slopes. Unless limed, these 
soils are typically medium acid to strongly acid in the 
surface layer. They have properties favorable for good 
root development. The organic-matter content is low to 
medium. These soils are low in available nitrogen, low to 
very low in phosphorus, and low to medium in potassium. 

Tilth is moderately good in most places. These soils are 
subject to erosion and gullying. In areas of more serious 
erosion, the surface layer is sticky when wet and becomes 
hard and cloddy when dry. Small stones and pebbles are 
on the surface in some areas. 

In most places the soils in this unit are in crops or in 
pasture. They are better suited to small grains, meadow 
crops, or permanent pasture than to row crops. Some 
areas are suited to trees or wildlife habitat. 

Erosion is a severe hazard if row crops are grown. 
Semipermanent hay or pasture is a good use for these 
soils. A corn crop can be grown on the contour when 
stands of legumes and grasses need reseeding. Terrace 
construction is difficult in many places because of the 
moderately steep, irregular slopes. 


CAPABILITY UNIT IVe-2 


This unit consists of deep, strongly sloping, moderately 
well drained to somewhat poorly drained soils on up- 
lands and side slopes of high benches. These soils are in 
the Gara, Lamoni, and Mystic series, the Shelby-Lamoni 
complex, and the Caleb-Mystic loams. The surface layer 
of these soils is loam or clay loam that is friable in most 
places. In some eroded areas, however, material from the 
subsoil has been mixed with the surface layer through 
plowing, and in these areas the present ار سے‎ layer is 
sticky when wet and hard when dry. The subsoil ranges 
from heavy clay loam to clay. 

All the soils in this unit have high to moderate avail- 
able water capacity and moderate to slow permeability. 
Runoff is rapid in most places, erosion is a serious hazard, 
and gullies form easily. In most of the soils the move- 
ment of air and water is somewhat restricted. When the 
Lamoni soils are saturated, narrow seepy areas occur up- 
slope in the more permeable loess-derived soils. The soils 
in this unit have a deep root zone, but root penetration is 
restricted in the subsoil of some of the soils, especially 
the Lamoni soils. 

Natural fertility is low, and tilth is poor in most areas. 
The organic-matter content is low to medium. Unless 
limed, these soils are medium acid to strongly acid. They 
are mostly low in available nitrogen, low to very low in 


available phosphorus, and low to medium in available 
potassium. 

Most areas of these soils are used for crops. Row crops, 
small grains, and grasses and legumes for hay and pas- 
ture are grown. Contour tillage is a common practice, 
and grassed waterways are used to prevent gullying. Ter- 
racing is practical in some areas, but the subsoil of these 
soils is mostly moderately fine textured and dense, and 
it requires very good management to restore productivity 
in the terrace channels. 

These soils are poorly suited to row crops, even if ero- 
sion is controlled. Semipermanent hay or pasture is a 
suitable use. A year of row crops can be grown on the 
contour if stands of grasses and legumes need reseeding. 
Some small areas are managed with better suited soils. 
Others are more practical to manage with less suitable 
soils as pasture or woodland. 


CAPABILITY UNIT IVe-3 


This unit consists of deep and moderately deep, 
strongly sloping, moderately well drained soils on the 
upper part of side slopes and at the ends of ridges. These 
soils are in the Dunbarton, Keswick, and Lindley series. 
The surface layer is thin and is silt loam to loam. The 
subsoil ranges from heavy clay loam to clay and is firm 
or very firm. 

The soils in this unit have high available water capac- 
ity, except for the Dunbarton soils, which have low to 
medium available water capacity. These soils are mod- 
erately slow to slow in permeability. Root development is 
restricted in some of the soils because of texture or peri- 
ods of saturation. The organic-matter content is low to 
very low. Unless limed, these soils are medium acid to 
very strongly acid in the surface layer. They are low to 
very low in available phosphorus and low to medium in 
available potassium. Surface runoff is rapid. 

Areas of these soils are small, and most of them are 
managed with steeper soils as permanent pasture or wood- 
land. Some areas can be used for semipermanent hay or 
pasture and for a row crop grown on the contour when 
stands of grasses and legumes need reseeding. Some exist- 
ing permanent pastures can be renovated and planted to 
more productive pasture plants. Fencing out livestock 
and using good management help to increase the produc- 
tivity of many areas presently in woodland. 


CAPABILITY UNIT IVw-1 
This unit consists of deep, moderately sloping, very 
poorly drained soils on uplands near heads of drainage- 
ways. These soils are in the Clarinda series. Their surface 
layer is silty clay loam that, in most places, is friable and 
absorbs water well. In eroded areas, however, the surface 
layer is somewhat firm and runoff is more rapid. The 
subsoil is very firm, gray clay. 

These soils have moderate available water capacity and 
very slow permeability. They are very poorly aerated. 
These soils remain wet and saturated for long periods. 
They are so impermeable that they cause seepy areas to 
occur at their boundary with the more permeable soils 
upslope. These seep waters move downslope and increase 
the wetness in the Clarinda soils. 

These soils are low in natural fertility and medium to 
high in organic-matter content. Unless limed, they are 
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slightly acid to medium acid in the surface layer. They 
are low in available nitrogen and phosphorus and are low 
to medium in available potassium. 

Areas of these soils are small, irregular in shape, and 
managed with other soils as cropland or pasture. Many 
small areas, within areas of cultivated soils, are left idle. 

These soils are poorly suited to row crops and are only 
moderately suited to hay and pasture because of the diffi- 
culty in overcoming the severe wetness. If the wetness is 
not too serious, a row crop can be grown when stands of 
hay or pasture become poor and need reseeding. The soils 
generally are so wet that alfalfa does not do well. Other 
legumes more tolerant to wetness are better adapted to 
the wettest areas. 

Tile drains are not effective in these soils. In some areas 
interceptor tile placed in the more permeable soils upslope 
hastens drying, allows more timely tillage, and promotes 
the growth of more suitable grasses. If cultivated, these 
soils are subject to erosion. Terraces are not desirable, be- 
cause the fine-textured subsoil is exposed in terrace chan- 
nels and is very difficult to vegetate. Terraces should be 
built in soils above or below these soils. 


CAPABILITY UNIT Vw-1 


This unit consists of alluvial soils that have a wide 
range in texture, color, drainage, and permeability. It is 
made up of Alluvial land, channeled, and Flaggy alluvial 
land, and soils of the Colo, Ely, Martinsburg, and Noda- 
way series. 

Most areas of these soils occur along small, stabilized, 
intermittent streams and their branches that form in the 
uplands. The soils are channeled and, in most places, are 
subject to frequent flooding. Flaggy alluvial land has 
many limestone fragments on the surface and in the soil 
profile. 

Some areas of these soils occur along the major streams 
and tributaries. These areas are more nearly level and 
have more meandering stream channels and surface 
drains. The Nodaway soils and Alluvial land are mostly 
in these areas. 

Along the major streams and tributaries, the surface 
layer is typically coarser textured than it is on narrower 
stream bottoms or drainageways. It ranges from silt loam 
to sandy loam or loamy sand. ۱ 

The major limitations to use of the soils near larger 
streams are longer periods of flooding, streambank cut- 
ting, ponding or water standing in depressed areas, and 
detrimental deposition of sandy material. 

Most areas along small intermittent streams and 
branching waterways are used for pasture. Other areas 
near larger streams are in trees and brush. A few small 
parts of these areas are managed as cropland with ad- 
jacent soils. ۱ 

The soils in this unit are not suited to crops, because 
they are channeled, stony, or subject to flooding. Some 
areas have been made suitable for crops by straightening 
the streams, filling and shaping the channels, clearing 
trees and brush, and improving drainage. Reclaimed 
areas are managed with adjacent soils that are more 
suitable for cultivation. 


CAPABILITY UNIT Vie-1 


This unit consists of deep, steep and moderately steep, 
moderately well drained soils on upland side slopes. 


These soils are moderately or severely eroded and are in 
the Shelby series. In most places their surface layer is 
loam to light clay loam. In severely eroded areas, how- 
ever, some of the lighter colored subsoil has been mixed 
into the surface layer. The subsoil ranges from light to 
heavy clay loam. 

These soils are well aerated and have moderately slow 
permeability. The organic-matter content is low to medi- 
um. Unless limed, these soils are medium acid in the sur- 
face layer. They are normally low in available nitrogen, 
very low to low in available phosphorus, and low to medi- 
um in available potassium. Runoff is rapid, the soils are 
subject to erosion, and gullies form easily in waterways 
that are not protected. 

Because of slope and very rapid runoff, the soils in this 
unit are not suited to row crops. They are used for pas- 
ture, trees, or wildlife habitat. Most areas are in blue- 
grass pasture. Farm machinery can be used in many areas 
to prepare a seedbed for the seeding of more productive 
grasses and legumes. Mowing weeds and controlling 
grazing help to increase the production of existing blue- 
grass pastures. 

CAPABILITY UNIT Vle-2 

This unit consists of deep, strongly sloping and mod- 
erately steep, somewhat poorly drained soils on side 
slopes of uplands. These soils are in the Caleb, Gara, 
Lamoni, Lindley, Mystic, and Shelby series. The soils in 
this unit have a surface layer of loam or clay loam. The 
subsoil is finer textured and ranges from heavy clay loam 
to heavy loam. _ 

These soils have high to moderate available water ca- 
pacity and moderate to slow permeability. Root develop- 
ment is restricted in some of the soils by the clayey, im- 
permeable subsoil. The organic-matter content is low. 
Unless limed, these soils are medium acid in the surface 
layer. They are low to very low in available nitrogen and 
phosphorus and are low to medium in available potas- 
sium. 

The soils in this unit are not suited to row crops. Most 
areas are in pasture or woodland pasture, but some small 
areas are managed as cropland with more suitable soils. 
These soils are subject to severe erosion hazard. In some 
small areas wetness and seepage from more permeable, 
adjacent soils upslope limit the choice of plants and 
management. 

Mowing weeds, controlling grazing, and seeding to 
more productive grasses and legumes increase the carry- 
ing capacity of pastures. Interceptor tile placed in ad- 
jacent soils upslope reduces wetness of some areas and 
assists in establishing deep-rooted legumes. Many areas 
presently in woodland pasture would be more productive 
if livestock were fenced out and good woodland manage- 
ment practiced. 

Most areas of these soils are suited to the construction 
of farm ponds, and many sites are available for con- 
structing them. 

CAPABILITY UNIT Vle-3 

This unit consists mainly of strongly sloping, mod- 
erately well drained to somewhat poorly drained soils 
that formed mainly in material weathered from shale on 
uplands. These soils are in the Clanton, Gosport, and 
Mystic series. Their surface layer in most areas is silt 
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loam, and their subsoil is mainly silty clay loam or silty 
clay. In some areas part of the subsoil and the surface 
layer are mixed with glacial material and contain more 
fine sand, some gravel, and small pebbles. Areas of Mystic 
soils are loamy in the surface layer and have a clay loam 
md Mystic soils formed in reworked glacial till ma- 
terial. 

Soils in this unit have medium to low available water 
capacity, except for the Mystic soils, which have high 
available water capacity. Runoff is very rapid after the 
surface layer is saturated. The root zone is unfavorable 
because of the shale and the very slow permeability of 
the Clanton soils. The organic-matter content and natural 
fertility of these soils are low. Unless limed, these soils 
are slightly acid to medium acid in the surface layer. 
They are low to very low in available nitrogen, phos- 
phorus, and potassium. 

Most areas are in permanent pasture or timbered pas- 
ture. A few are practical to manage as cropland with 
ہے‎ suitable, moderately sloping and strongly sloping 
soils. 

The soils in this unit are not suited to crops, and they 
have some limitations for pasture. Erosion, gullying, low 
fertility, and poor response to treatment are the most 
limiting factors. The Clanton and Gosport soils also are 
droughty. 

Control of grazing, seeding more productive pasture 
plants where practical, and mowing weeds increase the 
productivity of existing pastures. Many areas presently 
in timbered pasture would be more productive if man- 
aged as woodland and fenced from livestock. 


CAPABILITY UNIT Vile-1 


This unit consists of deep, moderately well drained to 
somewhat poorly drained, moderately steep, severely 
eroded soils and steep to very steep, slightly eroded to 
moderately eroded soils on uplands. These soils are in 
the Gara and Lindley series and the Shelby-Lamoni com- 
plex. Their surface layer is loam in most areas. Where 
erosion has been severe, the surface layer is clay loam or 
loam and is hard when dry. The subsoil is finer textured 
and is mainly firm clay loam. 

These soils have very rapid runoff and are easily gullied 
because of the steep slopes. They have high available 
water capacity and moderately slow to slow permeability. 
Their properties are favorable for deep root development. 
The organic-matter content of the surface layer ranges 
from very low to medium. Unless limed, these soils are 
typieally medium acid or strongly acid in the surface 
layer. They are mostly very low to low in available nitro- 
gen and phosphorus and low to medium in available po- 
tassium. 

Areas of these soils are large and are mainly in pas- 
ture, timbered pasture, or woodland. The soils are not 
suited to crops and have severe limitations for pasture 
because of steep and very steep slopes. In areas not too 
steep for the use of farm machinery, mowing and seeding 
more productive grasses and legumes increase the carry- 
ing capacity of pasture. The soils are suited to woodland 
and wildlife habitat. 

Selective cutting and removal of undesirable trees and 
brush improve the yield of woodland products. Many 
wooded areas, presently being pastured, would be more 


productive if livestock were fenced out and good wood- 
land management practiced. 

These soils are suited to pond construction for gully 
control, water supplies, wildlife habitat, and recreation 
areas. 

CAPABILITY UNIT Vile-2 

This unit consists of moderately steep to very steep 
soils in the Clanton, Gosport, and Mystic series. Except 
for the Mystic soils, the soils in this unit formed in ma- 
terial weathered from shale on uplands. The Mystic soils 
formed in reworked glacial till. The surface layer of the 
soils in this unit is silt loam or light loam, and the subsoil 
is firm or very firm silty clay loam or silty clay. The sub- 
soil of the Mystic soils is clay loam. In some places, 
especially in the Gosport soils, the subsoil and surface 
layer is mixed with glacial material and contains sand- 
and gravel-size particles. 

These soils have medium to low available water capac- 
ity, except for the Mystic soils, which have high available 
water capacity. Permeability is mainly very slow, and 
runoff is rapid or very rapid. The organic-matter con- 
tent is low to very low. Unless limed, these soils are 
medium acid to slightly acid in the surface layer. They 
are normally very low in available nitrogen and phos- 
phorus and are very low to low in available potassium. 

Most areas of these soils are in pasture, timbered pas- 
ture, or woodland and are inaccessible to farm machinery. 
The soils are suited to pasture, woodland, or wildlife 
habitat. The hazard of severe erosion, low fertility, poor 
response to treatment, and droughtiness limit their use 
and productiveness. Control of grazing in pasture areas 
and renovation and seeding of more productive pasture 
plants where practical, increase the carrying capacity. 
Tree growth is slow. Selective cutting and other wood- 
land management practices increase yields and improve 
the stand of desirable trees. Many wooded areas, presently 
being pastured, would be more productive if livestock 
ka fenced out and good woodland management prac- 
ticed. 

CAPABILITY UNIT VIIe-3 

This unit consists of strongly sloping to very steep 
soils on side slopes of uplands in rocky areas. It is made 
up of Sloping stony land, Steep rock land, and soils in the 
Gosport, Hixton, and Nordness series. 

The soils and land types in this capability unit have a 
wide range in color, texture, and depth to limestone, sand- 
stone, or shale. Their surface layer ranges from clay loam 
or silt loam in Sloping stony land to fine sandy loam in 
the Hixton soils. Rock and limestone fragments are com- 
mon on the surface, except in sandy areas. Rock out- 
crops and ledges are common on very steep and extremely 
steep side slopes. The subsoil is thin, and the available 
water capacity is low. 

These soils are subject to severe erosion, and their use 
is limited by droughtiness and low natural fertility. The 
root zone is shallow in most places. Runoff is very rapid, 
and most areas are dissected by rocky ravines and gullies. 

Soils in this unit are used for woodland and wildlife 
habitat. Some areas will support pasture grasses. Farm 
machinery cannot be used in most areas. Clearing of 
brush and trees in moderately steep and strongly sloping 
areas improves the stand and quality of grasses. Most 
areas are large and in woodland or woodland pasture. 
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Selective cutting and thinning improves woodland, but 
most areas are left in their native state. An undesirable 
wildlife inhabitant in the rocky areas is the timber rattle- 
snake. 


Predicted Yields 


In table 2 the average acre yields of principal crops 
are predicted for a high level of management. 

Under this level of management, erosion is controlled; 
organic-matter content and soil tilth are maintained; the 
level of fertility for each crop is maintained, as indicated 
by soil tests and field trials; the water level in wet soils is 
controlled; weed and pest control are excellent; and 
operations are timely. A relatively small percentage of 
farmers now provide this level of management. 

All available sources of yield information were used 
in making these predictions. The sources include data 
from the federal census, Iowa farm census, experimental 
farms, and cooperative experiments with farmers, as well 
as on-farm experience by soil scientists, extension work- 
ers, and others. 

The yield predictions are designed to serve as guides. 
They are approximate values only and should be so con- 
sidered. Of more value than actual yield figures to many 
users will be the comparative yields between soils. These 
relationships are likely to remain fairly consistent over 
a period of years. On the other hand, actual yields have 
been increasing in past years. If they continue to in- 
crease as expected, predicted yields in this table will soon 
be too low. 


Woodland, Wildlife, and Recreation ٭‎ 


Approximately 42,000 acres, or about 12 percent of the 
county, is wooded. At the time of settlement about 70,000 
acres were in timber (4). This was confined mainly to the 
Clinton-Lindley-Steep rock land-Clanton association, but 
timber also covered the more hilly parts of other associa- 
tions. 

Native timber is still being cleared, but not extensively. 
Large wooded areas are now confined mainly to steep 
slopes near major streams. 

Woodland, wildlife, and recreation are so closely re- 
lated that some reference to each is made in discussing the 
suitability of soils in Madison County for these purposes. 
This section is of special interest to anyone who enjoys 
the outdoors and is concerned with the preservation of 
areas not suited to crops or pasture, but suited to wood- 
land or wildlife habitat or suitable for recreation. 


Woodland 


Most of the natural forest growth is on the steep slopes 
and rock land adjacent to North River, Middle River, and 
Clanton and Jones Creeks, and their smaller tributaries. 
Smaller areas are near Grand River in the southwestern 
part of the county and South River in the southeastern 
part. 

A few farms have small woodlots. Planting of trees 
and shrubs is common around farms for windbreaks or 


5 Duane STOPPEL, district forester, Adel, Iowa, assisted in pre- 
paring this subsection. 
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landscaping. As the size of individual farm units in- 
creases, many abandoned farmsteads are being converted 
to crops or pasture. 

Most of the existing woodland areas in the county are 
subject to grazing and are used for timber pasture. Few 
areas are aged only as woodland. Very steep areas are 
left untouched and produce little feed. Where these areas 
adjoin pasture areas, they provide little more than shade 
for livestock and habitat for wildlife. 

The acreage of these wooded areas has not changed 
significantly in recent years, but some clearing and con- 
version to crops or pasture is carried on each year. Other 
than the clearing of small woodlots adjacent to abandoned 
farmsteads, the more recent conversions are on ridgetops, 
short, moderately sloping side slopes, and river bottoms. 

The timbered soils on uplands, notably Clinton, Gara, 
Givin, and Ladoga soils, and the Kennebec, Nodaway, 
and Spillville soils on bottom lands are the ones most 
commonly cleared. These soils have a higher capability 
for crops or pasture. 

Early clearing in the county included strongly sloping 
and moderately steep slopes of the Gara and Lindley 
soils. These soils have a lower capability for crops, and 
some have been very severely eroded. These areas are of 
low value. Replanting to suitable species of trees is one 
alternative for longtime, more profitable land use. 

Proper management of areas suitable only as woodland 
can increase the value of the land and increase the chance 
for profitable use. Several agencies in Iowa have pro- 
grams to assist woodland owners in improving the quality 
of woodland products and to inform them about basic 
marketing practices. 

Soil Conservation Service technicians assist in de- 
termining the best land use. Local district foresters em- 
ployed by the State Conservation Commission assist in 
development of woodland management plans for both 
new and old timber stands. 

Woodland products of Madison County that could be 
developed on a more profitable basis are mainly veneer, 
rough timber for temporary construction, pallets, and 
tight cooperage. New plantings of rapidly growing pines 
could, at the present time, be used primarily for Christ- 
mas trees and beautification of recreation areas. 


Woodland suitability groups 


The soils of Madison County have been placed in 11 
woodland suitability groups to assist owners of woodland 
in planning the use of their soils. Each group is made up 
of soils that have about the same available water capacity 
and other characteristics that influence the growth of 
trees. These soils also have similar limitations and are 
subject to the same hazards when used for trees. All the 
soils in one group, therefore, support similar kinds of 
trees, have about the same potential productivity, and 
require similar kinds of management. 

The brief description of each woodland group gives the 
main characteristics of the soils and the existing limita- 
tions and hazards that affect woodland production. Some 
suitable species for the group are also listed. This listing 
includes species suitable for veneer, lumber, windbreaks, 
and Christmas trees, as well as shrubs and trees suitable 


| for wildlife habitat. The elm is one of the most numerous 
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TABLE 2.—Predicted average acre yields of principal crops under a high level of management 


[Dashes indicate that the soil is not suited to the crop or that the crop ordinarily is not grown] 


75 


Soil 


Corn 


Alluvial land... 0 007 
Alluvial land, channeled. ..... ..|..... 


Arbor loam, 9 to 14 percent 
SlODOSE - راد جع‎ Ass ود و اواب‎ 
Bremer silty clay loam__________. 
Caleb loam, 9 to 14 percent 
slopes, moderately eroded_____. 
Caleb-Mystic loams, 9 to 14 
percent slopes, moderately 
eroded 
Caleb-Mystic loams, 14 to 18 
percent slopes, moderately 
eroded 
Clanton silt loam, 9 to 14 percent 


slopes, moderately eroded......|..... 


Clanton silt loam, 14 to 25 
percent slopes, moderately 


éroded-:--::- 12-22 2.-| 2 


Clanton-Gosport silt loams, 9 to 
14 percent slopes, moderately 


eroded_______.-.-.-----------]----- 


Clanton-Gosport silt loams, 14 to 
18 percent slopes, moderately 
eroded. cesso 2.1.2: 

Clanton-Gosport silt loams, 18 to 
25 percent slopes, moderately 
eroded 

Clanton-Gosport silt loams, 25 to 
40 percent slopes, moderately 
eroded 

Clarinda silty clay loam, 5 to 9 
percent slopes................ 

Clarinda silty clay loam, 5 to 9 
percent slopes, moderately 
eroded .................. 

Clearfield silty clay loam, 5 to 9 
percent slopes___------------- 

Clearfield silty clay loam, 5 to 9 
percent slopes, moderately 
eroded____-_._.-------------- 

Clinton silt loam, 2 to 5 percent 
(IO E ውው ን anus 

Clinton silt loam, 5 to 9 percent 
BIO PES es dedo سے‎ ይ me 

Clinton silt loam, 5 to 9 percent 
slopes, moderately eroded____-. 

Clinton silt loam, 9 to 14 percent 
slopes, moderately eroded...... 

Clinton silt loam, benches, 2 to 5 
percent slopes................ 

Colo silty clay loam____--------- 


Colo silty clay loam, channeled- .|.....|..... 


Colo-Ely silty clay loams, 2 to 5 
percent slopes................ 
Colo-Ely silty clay loams, gullied, 


2 to 5 percent slopes-----------|-----|----- 


Dunbarton silt loam, deep 
variant, 9 to 14 percent slopes, 
moderately eroded 

Ely silty clay loam, 2 to 5 
percent slopes... 0 


Flaggy alluvial land____---------|-----|.---- 


Gara loam, 5 to 9 percent slopes, 
moderately eroded 
Gara loam, 9 to 14 percent 
slopes, moderately eroded- ....- 


See footnotes at end of table. 


Soy- Al- | Pas- Soy- Al- | Pas- 
beans| Oats |falfa- | ture Soil Corn |beans| Oats |falfa- | ture 
grass grass 
Animal- Animal- 
unit- unit- 
Bu. Bu. Tons days 1 Bu. Bu. Bu. Tons | days! 
Sesesisexee5 e (3) Gara loam, 14 to 18 percent 
IERI ee eT 0) 310 069 p" ው es. 2 110 
Gara loam, 14 to 18 percent 
33 59 | 3.4 170 slopes, moderately eroded......|.....|.....|..... 2.0 100 
45 75 | 4 5 225 || Gara loam, 18 to 25 percent 
slopes, moderately eroded.....|.....;.....[..... 1.6 90 
24 | 45 | 1.6 80 || Gara loam, 25 to 40 percent 
510368 eie 50 
Givin silt lam................- 100 41 74 | 4.2 220 
23 42 | 1.5 75 || Givin silt loam, benches......... 100 43 74 | 4.2 220 
Gosport silt loam, 14 to 18 
percent slopes__--------------|-----|-----|-----|----- 25 
iocus 38 8 65 || Gosport silt loam, 18 to 25 
percent slopes.__---------~---]-----|-----]-----|----- 25 
ed en | See 35 || Hixton fine sandy loam, 20 to 40 
percent slopes _ -------------|-----]-----|-----]----- 25 
Judson silty clay loam, 2 to 6 
ا مان رت‎ EEE 30 percent slopes................| 110 | 44 | 78 | 4.8 240 
Kennebec silt lam............. 115 44 78 | 48 240 
Keswiek loam, 9 to 14 percent 
سر کا کت‎ 35 slopes, moderately eroded......| 55 20 38 | 1.4 70 
Ladoga silt loam, 2 to 5 percent 
510 (608 0000 0 ui 97 | 38| 72|45 225 
a oh ات‎ EE 30 || Ladoga silt loam, 2 to 5 percent 
slopes, moderately eroded...... 95 36 | 71 | 42 210 
Ladoga silt loam, 5 to 9 percent 
D prem መ= 30 slopes.._-.._._---------------| 95 | 82 | 71} 4.2 210 
Ladoga silt loam, 5 to 9 percent 
slopes, moderately eroded. ..... 93 32 70 | 4.0 200 
WASZ تا‎ de 20 || Ladoga silt loam, 9 to 14 percent 
slopes- ----~----------------- 93 | 31 | 65 | 3.4 170 
24 45 | 118 90 || Ladoga silt loam, 9 to 14 percent 
slopes, moderately eroded...... 92 | 30 | 63 | 3.4 170 
Ladoga silt loam, 14 to 18 percent 
21 38 | 1. 75 slopes, moderately eroded. ..... 75 [252 52 | 3.0 150 
Ladoga silt loam, benches, 2 to 5 
27 | 6113.0 150 percent slopes................ 97 | 38) 72 4.2 210 
Lamoni clay loam, 5 to 9 percent 
SLOPE Sas sales ES 67 | 25 | 5112.5 125 
25 58 |2.8 140 || Lamoni clay loam, 5 to 9 percent 
slopes, moderately eroded...... 65 | 25| 50|18 90 
36 | 71 | 4.2 210 || Lamoni elay loam, 9 to 14 
percent slopes---------------- 57 | 22 ۱ 4011.6 80 
32 69 | 4.0 200 || Lamoni clay loam, 9 to 14 
percent slopes, moderately 
31) 67 | 4.0 200 eroded- وج‎ oy oso očes 55 | 20 | 38 1.4 70 
Lamoni clay loam, 9 to 14 
26 | 59 | 3.8 190 percent slopes, severely eroded. -|-----|-----|----- 1.2 60 
Lindley loam, 9 to 14 percent 
34 | 71 | 4 2 210 slopes, moderately eroded...... 68 | 23 | 47 | 2.3 115 
44 75 | 4.2 210 || Lindley loam, 14 to 18 percent 
کی اد تد‎ 100 slopes, moderately eroded......|.....|...--|-----| 1. 8 90 
Lindley loam, 18 to 25 percent 
36 | 70 | 3.6 190 slopes مد تحت‎ eec he: 16 80 
Lindley loam, 25 to 40 percent 
he 120 81010682 یر | ..."2 .| 20-22 جس‎ 40 
Lindley soils, 14 to 18 percent 
slopes, severely eroded_--------|-----|-----|----- 1.6 80 
ጆች 1.0 50 || Macksburg silty clay loam, 0 to 
2 percent slopes..............- 120 45 81 | 48 240 
44 78 | 4.4 220 || Macksburg silty clay loam, 2 to 
اج دح‎ ee 40 5 percent slopes. ..........-..| 110 | 42 | 75 | 4.6 230 
Martinsburg silt loam, 2 to 5 
30 | 60 | 2.8 140 percent silopes--___---_------- 100 | 40 | 75 | 0 200 
Mystic loam, 9 to 14 percent 
281 5712.5 125 slopes, moderately eroded. - --- 601 211 42114 70 
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TABLE 2.—Predicted average acre yields of principal crops under a high level of management—Continued 


Soy- AL | Pas- 
Soil Corn |beans| Oats |falfa- | ture 
grass 
Animal- 
unit- 
Bu. Bu. Bu. | Tons days ١ 
Mystie-Clanton complex, 9 to 14 
percent slopes, moderately 
érodéd-:::: 2-22.) | መ= |). + 1.2 60 
Mystic-Clanton complex, 14 to 18 
percent slopes, moderately 
erodedi-22:...2e ےکا ع2 ہدعم جس‎ 2 ue |: 0. 8 50 
Nevin silty clay loam, 0 to 2 
percent slopes................ 120 45 85 | 4.8 240 
Nevin silty clay loam, 2 to 5 
percent slopes................ 110 42 78 | 4.6 230 
Nira silty clay loam, 5 to 9 per- 
cent slopes, moderately 
08ء‎ 9 90 33 67 | 4.0 200 
Nodaway silt loam.............. 110 44 78 | 4.0 150 
Nodaway silt loam, channeled- ...| do 3.0 150 
Nodaway-Martinsburg silt loams, 
2 to 5 percent slopes----------- 100 | 87 | 75 | 4.0 200 
Nordness loam, 15 to 25 percent 
5100682 2 کن‎ = rs اس‎ 2 Rs 40 
Olmitz loam, 2 to 5 percent 
:و‎ 22.20 990 96 | 40 | 72 | 4.4 220 
Olmitz loam, 5 to 9 percent 
des m ——— 88 37 66 | 3.8 190 
Sharpsburg silty clay loam, 0 to 2 
percent slopes---------------- 115 44 78 | 4.8 240 
Sharpsburg silty cłay loam, 2 to 5 
percent Slopes---------------- 108 | 42 | 72 | 4.6 280 
Sharpsburg silty clay loam, 2 to 
5 percent slopes, moderately 
eroded. - «= 0 2"; oes 95 36 71 | 4.4 220 
Sharpsburg silty clay loam, 5 to 
9 percent slopes--------------- 95 36 | 1 4 220 
Sharpsburg silty clay loam, 5 to 9 
percent slopes, moderately 
eroded- 2 OŚ 93 33 | 70 | 4.2 210 
Sharpsburg silty clay loam, 9 to 
14 percent slopes, moderately 
eroded.____._____------------ 90 30 63 | 3.6 180 
Sharpsburg silty clay loam, 
benches, 0 to 2 percent slopes...| 0 45 78 | 4.8 240 
Sharpsburg silty clay loam, 
benches, 2 to 5 percent slopes...| 102 | 42 | 72 | 4.6 230 
Shelby loam, 9 to 14 percent 
slopes, moderately eroded...... 75 29 52 | 2.5 125 


Soy- Al- | Pas- 
Soil Corn |beans| Oats |falfa- | ture 
grass 
Animal- 
unit- 
Bu. Bu. Bu. | Tons | days 
Shelby loam, 14 to 18 percent 
dupl 2-2..." 06ل‎ 67 |----- 50 | 2.4 120 
Shelby loam, 14 to 18 percent 
slopes, moderately eroded...... 60: l= 46 | 2.2 110 
Shelby loam, 18 to 25 percent 
slopes, moderately eroded .....|.....[.....|..... 1.5 75 
Shelby soils, 14 to 18 percent 
slopes, severely eroded... .....|.....[.....|....- 2.0 100 
Shelby-Lamoni complex, 5 to 9 
percent slopes, moderately 
eroded. ...................- 75 | 25 | 52 | 2.5 125 
Shelby-Lamoni complex, 9 to 14 
percent slopes...............- 70 23 49 | 2.3 115 
Shelby-Lamoni complex, 9 to 14 
percent slopes, moderately 
eroded .. jou de eee eee መመ 63 23 46 | 2.3 100 
Shelby-Lamoni complex, 9 to 14 
percent slopes, severely eroded..|... |..... 42 1.5 75 
Shelby-Lamoni complex, 14 to 18 
percent slopes, moderately 
eroded 2-2... "| 2. کا‎ መመ 1.2 60 
Shelby-Lamoni complex, 14 to 18 
percent slopes, severely eroded..| ..|.......... 1.0 50 
Sloping stony land- -------------ļ-----ļ-----l-----ļ----- 40 
Sperry silt loam................ 85 | 38 63 | 3.8 190 
Spillville 0000800 115 44 81 | 4.8 240 
Spillville loam, flaggy substratum_| 100 | 40 | 75 | 4.5 200 
Steep rock land...) 1! | | 10 
Vesser silt loam, 0 to 2 percent 
slopes------------------------ 95 | 40 | 68 | 4.0 200 
Vesser silt loam, 2 to 5 percent 
dr MT 90 37 64 | 3.5 175 
Wabash silty clay.__------------ 70 | 30 | 49 | 3.0 150 
Wabash silty clay loam.......... 75 | 82 | 52 | 3.5 175 
Winterset silty clay loam. ...... 107 | 42 | 76) 4.4 220 
Wiota silt loam, 0 to 2 percent 
slopes------------------------ 117 44 82 | 4.8 240 
Wiota silt loam, 2 to 5 percent 
5180768 su nen سرت سم سس‎ መ es 112 42 81146 230 
Zook silty clay loam, 0 to 2 
percent slopes................ 85 | 37 | 65 | 3.8 190 
Zook silty clay loam, 2 to 5 
percent slopes ............... 85 | 85 | 601 3.5 175 


LA term to express the carrying capacity of pasture. It is the 
number of animal units carried per acre multiplied by the number 
of days the pasture is grazed during a single grazing season with- 
out injury to the sod. An acre of pasture that provides 30 days of 
grazing for two cows has a carrying capacity of 60 animal-unit-days. 
In estimating the animal-unit-days listed in this table, it was 


and most common species of hardwood trees in the 
county. Nevertheless, it is not listed as a recommended 
species, because of the Dutch elm disease, which is rapidly 
killing existing stands. Many thousands of elms still re- 
main, but dead and dying trees present a management 
problem because they need to be removed. Of those 
species listed as suitable for windbreaks, the conifers 
listed are especially suited to farmstead windbreaks, and 
the hardwoods listed are especially suited to field wind- 
breaks. 

For most of the groups, the site index ratings are given 
for suitable trees. The site index is the total height, in 


assumed that one mature animal consumes 40 pounds of dry forage 
per day. Predicted yields are based on alfalfa-grass except for those 
soils where no hay yields are given. For those soils the yields are 
based on permanent bluegrass pasture. 

2 Variable, depending on frequency of stream overflow. 


feet, of the dominant and codominant trees in the stand 
at 50 years of age. It is a rating of potential productivity. 

The names of soil series represented are mentioned in 
the description of each woodland group, but this does not 
mean that all the soils of a given series are in that group. 
To find the names of all the soils in any woodland group, 
refer to the “Guide to Mapping Units” at the back of this 
survey. 

WOODLAND SUITABILITY GROUP 1 

This group consists of soils of the uplands that are 

shallow to bedrock. Nordness soils, Sloping stony land, 
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and Steep rock land are in this group. The slopes range 


from 9 to 25 percent, except for Steep rock land, which 
has slopes of 25 to 70 percent or more. Rainwater runs 
off rapidly, and the available moisture capacity is low 
to very low. 

The suitability of these soils for upland hardwoods is 
poor. The measured average site index for upland hard- 
woods is less than 45. Estimated production of timber 
from existing stands is less than 100 board feet per acre 
per year (23). Most areas of soils in this group have 
existing stands, but many of these are thin and of poor 
quality. Trees that should be favored in existing stands 
are green ash, hackberry, red oak, and white oak. 

The seedling mortality is slight to severe on these soils, 
depending on the amount of competition from grass. 
Erosion is a moderate to very severe hazard, depending 
on slope. Pest and disease hazards are slight. The equip- 
ment limitation is slight on slopes up to 18 percent and 
moderate to severe on steeper slopes. 

Trees most suitable for open-land noncommercial plant- 
ing or for wildlife habitat and beautification are eastern 
white pine, Scotch pine, red pine, European larch, and 
eastern redcedar. In addition, red oak, white oak, and 
basswood are suited to noncommercial interplanting. 
Trees most suitable for windbreaks are eastern white 
pine, Scotch pine, red pine, and eastern redcedar. Species 
particularly suitable for wildlife plantings are honey- 
suckle and ninebark. 


WOODLAND SUITABILITY GROUP 2 

The group is made up of Alluvial land; Alluvial land, 
channeled; Flaggy alluvial land; and soils of the Dun- 
barton series, deep variant, and the Colo, Ely, Hixton, and 
Spillville series. Most of these soils have limestone bedrock, 
sandstone, or fragmented limestone at depths generally be- 
tween 20 and 36 inches. Alluvial land consists of sandy to 
clayey soil material several feet thick. The Hixton soils 
and the Dunbarton soils, deep variant, are on uplands and 
have slopes ranging from 9 to 40 percent. The other soils 
lie along streams and are nearly level. 

The available water capacity of these soils is low to 
medium. The principal factors that limit tree growth on 
the uplands are inadequate moisture supply and the ero- 
sion hazard. Shallow root penetration and frequent flood- 
ing limit woodland growth on Flaggy alluvial land and 
the Spillville soil. Alluvial land and Alluvial land, chan- 
neled, are variable in available water capacity, but they 
permit good root penetration. 

The suitability of these soils for hardwoods is fair to 
good. The suitability of the soils on uplands for conifers 
is good. The average site index for upland hardwoods 
ranges from 46 to 65. Estimated production of timber 
from existing stands ranges from 100 to 200 board feet 
per acre per year. Most areas of soils in this group have 
existing stands, but many of these are thin and of poor 
quality. Trees that should be favored in existing stands 
are red oak, white oak, green ash, hackberry, and cotton- 
wood. 

The seedling mortality is generally slight, but it de- 
pends on the amount of detrimental deposition in the 
bottom lands. Plant competition from grass, weeds, or un- 


desirable trees is slight to moderate, depending on the 
amount of competition from grass. Erosion is a slight 
hazard on bottom lands and a severe hazard on the up- 
lands. The equipment limitation is slight on slopes up to 
18 percent and moderate to severe on steeper slopes. 

The conifers most suitable for open-land planting or 
for interplanting in existing stands are eastern white 
pine, red pine, Scotch pine, eastern redcedar, Norway 
spruce, European larch, and Douglas-fir. The most suit- 
able hardwoods are walnut, green ash, and hackberry. In 
addition, red oak, white oak, and basswood are suitable 
for interplanting. Trees most suitable for windbreaks are 
eastern white pine, red pine, Scotch pine, eastern red- 
cedar, Norway spruce, and Douglas-fir. Honeysuckle is a 
suitable shrub. Species suitable for wildlife plantings are 
honeysuckle, viburnum, ninebark, lilac, and dogwood. 


WOODLAND SUITABILITY GROUP 3 

This group consists of well drained and moderately 
well drained, medium-textured and moderately fine tex- 
tured soils on uplands and benches. The slopes range 
from 0 to 18 percent. Soils on uplands in the group are 
in the Clinton, Ladoga, Nira, and Sharpsburg series. 
Judson, Martinsburg, and Wiota soils are on foot slopes 
and benches. All of the soils in this group formed in loess 
except the Judson and Martinsburg soils, which formed 
in local silty alluvium. They have moderate to moderately 
slow permeability, and the available water capacity is 
high. 

The suitability of these soils for upland hardwoods, 
conifers, and cottonwoods is excellent. The measured 
average site index for upland hardwoods ranges from 76 
to 85. Estimated production of timber from existing 
stands ranges from 250 to 300 or more board feet per acre 
per year in well-managed and fully stocked stands. Trees 
that should be favored in existing hardwood stands are 
walnut, white oak, red oak, green ash, hard maple, bass- 
wood, and wild black cherry. 

The seedling mortality on these soils is slight. Plant 
competition from grass or weeds or undesirable species 
of trees is slight to severe, depending on competition 
from grasses, such as bromegrass. The principal limitation 
for tree growth is plant competition. The erosion hazard 
is slight on the nearly level or gently sloping soils but is 
moderate on the steeper soils. Equipment limitations are 
slight. 

The conifers most suitable for open-land noncommer- 
cial planting or for wildlife habitat and beautification 
are eastern white pine, red pine, Norway spruce, Scotch 
pine, European larch, and eastern redcedar. The most 
suitable hardwoods are walnut, green ash, hackberry, and 
hard maple. In addition, red oak, white oak, and bass- 
wood are suitable for noncommercial interplanting. The 
trees most suitable for windbreaks are eastern white pine, 
red pine, Norway spruce, white spruce, eastern redcedar, 
Norway poplar, Siouxland poplar, Robusta poplar, green 
ash, and hackberry. The conifers listed are especially 
suited to farmstead windbreaks, and the hardwoods are 
especially suited to field windbreaks. Species suitable for 
wildlife plantings are honeysuckle, viburnum, ninebark, 
lilac, and dogwood. 
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WOODLAND SUITABILITY GROUP 4 


This group consists of moderately fine textured soils 
that are chiefly well drained and moderately well drained. 
These soils are in the Arbor, Gara, Lindley, Lamoni, Ol- 
mitz, and Shelby series. All the soils formed in glacial 
till. except the Olmitz soils, which formed in local al- 
luvium. Slopes are 2 to 18 percent. These soils have mod- 
erate to moderately slow permeability and high available 
water capacity. The Lamoni soils in the Shelby-Lamoni 
complexes are somewhat poorly drained. 

The suitability of these soils for hardwoods is good to 
very good. The suitability for conifers is good and for 
cottonwood is very good. The average site index for up- 
land hardwoods ranges from 56 to 75. Estimated produc- 
tion of timber from existing stands ranges from 150 to 
250 board feet per acre per year. Trees that should be 
favored in existing stands are red oak, white oak, green 
ash, black walnut, basswood, hackberry, and hard maple. 

The seedling mortality is slight to moderate on these 
soils. Plant competition from grass, weeds, or undesir- 
able trees is slight to moderate, depending on the amount 
of competition from grasses, such as bromegrass. Erosion 
is a slight to moderate hazard, depending on the slope. 
Olmitz soils are subject to rilling and gullying rather 
than significant sheet erosion. The equipment limitation 
is slight. 

The conifers most suitable for open-land noncommer- 
cial planting or for wildlife habitat and beautification 
are eastern white pine, red pine, Scotch pine, eastern red- 
cedar, Norway spruce, European larch, and Douglas-fir. 
The most suitable hardwoods are black walnut, green 
ash, and hackberry. In addition, red oak, white oak, and 
basswood are suitable for noncommercial interplanting. 
The conifers most suitable for windbreaks are eastern 
white pine, red pine, Scotch pine, eastern redcedar, Nor- 
way spruce, and Douglas-fir. The most suitable hard- 
woods are Norway poplar. Siouxland poplar, Robusta 
poplar, green ash, and hackberry. The conifers listed are 
especially suited to farmstead windbreaks, and the hard- 
woods are especially suited to field windbreaks. Species 
suitable for wildlife plantings are honeysuckle, viburnum, 
ninebark, lilac, and dogwood. 


WOODLAND SUITABILITY GROUP 5 

This group consists of well drained and moderately 
well drained soils that have a moderately fine textured 
subsoil. These soils are in the Gara, Lindley, and Shelby 
series. They have north- and northeast-facing slopes of 
18 to 40 percent and are on uplands. The soils formed in 
glacial till. They have moderately slow permeability and 
high available water capacity. The principal factor that 
limits tree growth is lack of adequate moisture because 
of climate and runoff. 

The suitability of these scils for hardwoods is fair, but 
suitability is good for conifers and cottonwood. The 
average site index for upland hardwoods ranges from 46 
to 55. Estimated production of timber from existing 
stands ranges from 100 to 150 board feet per acre per year 
in well-managed, fully stocked stands. Trees that should 
be favored in existing hardwood stands are green ash, 
hackberry, cottonwood, red oak, and white oak. Walnut 
should also be favored on such sites as those in protected 
coves. 


SOIL SURVEY 


The seedling mortality is slight on these soils. Plant 
competition from grass, weeds, or undesirable species of 
trees is slight to severe. The equipment limitation is mod- 
erate, and erosion is a moderate hazard. 

Trees most suitable for open-land noncommercial plant- 
ing or for wildlife habitat and beautification are Scotch 
pine, European larch, and eastern redcedar. Trees suitable 
for noncommercial interplanting in existing stands, in ad- 
dition to those just listed, are basswood, red oak, and 
white oak. The conifers most suitable for windbreaks are 
Scotch pine, eastern redcedar, Austrian pine, ponderosa 
pine, and Douglas-fir. The most suitable hardwoods for 
windbreaks are Norway poplar, Siouxland poplar, Ro- 
busta poplar, green ash, Russian-olive, and hackberry. 
Species suitable for wildlife plantings are ninebark, 
honeysuckle, dogwood, and wild plum. 


WOODLAND SUITABILITY GROUP 6 

This group consists of well drained and moderately 
well drained soils that have a moderately fine textured 
subsoil. These soils are in the Gara, Lindley, and Shelby 
series. They have south- and southwest-facing slopes of 
18 to 40 percent and are on uplands. The soils formed in 
glacial till. These soils have moderately slow permeability 
and high available water capacity. The principal factor 
that limits tree growth is lack of adequate moisture be- 
cause of climate and runoff. 

The suitability of these soils for hardwoods is poor. 
Suitability is fair for conifers and good for cottonwood. 
The average site index for upland hardwoods is less than 
45. Estimated production of timber from existing stands 
is less than 100 board feet per acre per year. Trees that 
should be favored in existing stands are green ash, hack- 
berry, cottonwood, red oak, and white oak. Walnut should 
also be favored in coves. 

The seedling mortality is slight on these soils. Plant 
competition from grasses, weeds, or undesirable species 
of trees is severe. The equipment limitation is moderate. 
The climatic and erosicn hazards are severe. 

The species most suitable for onen-land noncommercial 
planting or for wildlife habitat and beautification are 
Scotch pine, European larch, and eastern redcedar. Trees 
suitable for noncommercial interplanting in existing 
stands are the species just mentioned and basswood, red 
oak, and white oak. The trees most suitable for wind- 
breaks are eastern redcedar, ponderosa pine, Austrian 
pine, and Douglas fir. Wild plum is suitable for wildlife 
plantings. 

WOODLAND SUITABILITY GROUP 7 

This group consists of moderately well drained and 
somewhat poorly drained soils that have a moderately 
fine textured or fine textured subsoil. They have slopes of 
9 to 18 percent and are on uplands. These soils are in the 
Caleb, Clanton, Keswick, and‘ Mystic series. Available 
water capacity is medium to high except in the Clanton 
soils, which have low available water capacity. Permea- 
bility ranges from moderate to moderately slow in the 
Caleb soils to very slow in the Clanton soils. The princi- 
pal limitation that affect tree growth on these soils are 
the texture and permeability of the soils. 

The suitability of these soils is poor for hardwoods, 
poor for conifers, and fair for cottonwood. Trees are 
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recommended for planting primarily for cover and beau- 
tification. The average site index for hardwoods is less 
than 45. Estimated production of timber from existing 
stands is less than 100 board feet per acre per year. Trees 
that should be favored in existing stands are eastern 
white pine, Scotch pine, eastern redcedar, Norway spruce, 
green ash, hackberry, red oak, white oak, and cottonwood. 

Seedling mortality is slight. Plant competition from 
undesirable species is slight. The equipment limitation is 
moderate. Erosion is a severe hazard. 

The conifers most suitable for open-land noncommer- 
cial planting or for wildlife habitat and beautification 
are eastern white pine, Scotch pine, eastern redcedar, and 
Norway spruce. The most suitable hardwoods for open- 
land noncommercial planting are green ash, hackberry, 
red oak, and white oak. In addition, basswood is suitable 
for interplanting. The conifers most suitable for wind- 
breaks are eastern white pine, Scotch pine, eastern red- 
cedar, and Norway spruce. The most suitable hardwoods 
for windbreaks are Norway poplar, Siouxland poplar, 
Robusta poplar, green ash, and hackberry. Windbreak 
site quality is poor. Species suitable for wildlife plant- 
anes ere honeysuckle, viburnum, ninebark, lilac, and dog- 
wood. 

WOODLAND SUITABILITY GROUP 8 


This group consists of somewhat poorly drained, nearly 
level to gently sloping soils on uplands and on second 
bottoms. These soils are in the Ely, Givin, Nevin, and 
Macksburg series. Runoff is slow. They have moderately 
slow or moderate permeability, and available water ca- 
pacity is high. The principal limitation that affects tree 
growth is wetness. 

The suitability of these soils for hardwoods and coni- 
fers is good. Suitability for cottonwood is very good. The 
average site index for the hardwoods ranges from 56 to 
65. Estimated production of timber from existing stands 
ranges from 150 to 200 board feet per acre per year (23). 
Trees that should be favored in existing stands are green 
ash, hackberry, white oak, red oak, and cottonwood. How- 
ever, there are few existing stands because most areas are 
cultivated. 

The seedling mortality is slight. Plant competition 

from undesirable species is moderate. The equipment lim- 
itation is slight, and the erosion and disease hazards are 
slight. 
_ Trees most suitable for open-land noncommercial plant- 
ing or for wildlife habitat and beautification are eastern 
white pine, Scotch pine, red pine, Norway spruce, eastern 
redcedar, European larch, green ash, walnut, and hack- 
berry. Trees suitable for interplanting are those just 
named and also basswood. The conifers most suitable for 
windbreaks and wildlife plantings are eastern white pine, 
Scotch pine, red pine, Norway spruce, and eastern red 
cedar. The most suitable hardwoods for windbreaks are 
Norway poplar, Siouxland poplar, Robusta poplar, green 
ash, and hackberry. The shrubs most suitable are honey- 
suckle and red-osier dogwood. 


WOODLAND SUITABILITY GROUP 9 
This group consists of somewhat poorly drained and 
poorly drained soils that have a fine textured and mod- 
erately fine textured subsoil on uplands. These soils are 
in the Clanton, Clarinda, Gosport, and Lamoni series. 
454—418—T14— —6 


Slopes are mainly 5 to 18 percent, but in some places they 
are as much as 40 percent. Permeability of these soils 1s 
slow or very slow, and the available water capacity 
ranges from low in the clayey Clanton soils to high 1n the 
Lamoni soils. Runoff is generally rapid. The principal 
limitations for tree growth are seasonal wetness and 
seepiness and the slow to very slow permeability of these 
soils. 

The suitability of these soils is poor for upland wood 
crops, poor for conifers, and poor for cottonwood. The 
average site index for upland hardwoods is less than 45. 
Estimated production of timber from existing stands is 
less than 100 board feet per acre per year. Trees that 
should be favored in existing hardwood stands are green 
ash, hackberry, and cottonwood. Seedling mortality is 
slight, and the erosion hazard is moderate. 

Trees most suitable for open-land noncommercial plant- 
ing or wildlife habitat and beautification are redcedar, 
Scotch pine, green ash, hackberry, and cottonwood. The 
conifers most suitable for windbreaks are redcedar and 
Scotch pine. The most suitable hardwoods are green ash, 
hackberry, and cottonwood. Windbreak site quality is 
good for green ash, hackberry, and cottonwood and poor 
for redcedar and Scotch pine. 


WOODLAND SUITABILITY GROUP 10 

This group consists of well-drained to somewhat poorly 
drained soils on bottom lands. These soils are nearly level 
and are medium textured to moderately fine textured. 
They are in the Kennebec, Martinsburg, Nodaway, and 
Spillville series. Runoff is slow. The soils have moderate 
permeability and high available water capacity. 

The suitability of these soils for upland hardwoods is 
fair, for conifers is poor, and for bottom-land hardwoods 
is fair to good. Estimated production of timber from 
existing stands of cottonwood and bottom-land hard- 
woods ranges from 300 to 700 board feet per acre per 
year. Trees that should be favored in existing stands are 
cottonwood, soft maple, and green ash. These soils are 
not well suited to upland hardwoods or conifers. 

Seedling mortality is slight to moderate. Plant compe- 
tition from undesirable plants is moderate to severe, de- 
pending on the density of weeds. Giant ragweed and 
other weeds sometimes grow luxuriantly on these soils 
and make it difficult for new plantings to get started. The 
equipment limitation is slight, and erosion is a slight 
hazard. 

Trees most suitable for windbreaks are cottonwood, 
soft maple, and green ash. Windbreak site quality is high 
for cottonwood and soft maple. 


WOODLAND SUITABILITY GROUP 11 
This group consists of poorly drained and very poorly 
drained soils on uplands and bottom lands. Clearfield, 
Sperry, and Winterset soils are on uplands. The Bremer, 
Colo, Ely, Vesser, Wabash, and Zook soils are on first 
and second bottoms. Most of the soils are nearly level, but 
some, such as the Clearfield and Vesser soils, are gently 
sloping and moderately sloping. Generally, the Soils range 
from moderately slow to very slow in permeability, but 
the Ely and Vesser soils are moderately permeable. Avail- 
able water capacity is high or medium. 
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The soils in this group are fertile, and most of them are 
not subject to erosion. The suitability of these soils for 
commercial wood crops is fair to poor because of wetness 
and poor drainage. Some areas on bottom lands are now 
in trees, and there are a few farm woodlots. 

Trees suited to these soils are soft maple, cottonwood, 
sycamore, willow, green ash, and hackberry. Site suita- 
bility for these trees is good. Trees less suited to these 
soils are redcedar, eastern white pine, Scotch pine, Nor- 
way spruce, and European larch. These conifers are 
suited mainly to the better drained soils on uplands. 


Wildlife 


The soils of Madison County have a very wide range 
in topography, soil characteristics, and native vegetation, 
and they provide suitable habitats for a large number of 
wildlife species. Large acreages of nearly level to mod- 
erately sloping soils are farmed intensively, but they are 
so close to streams, steeper pasture, and wooded areas that 
all forms of wildlife in the county are well distributed 
throughout the county. 

Much of the natural wildlife habitat is along the major 
streams and adjacent to the strongly sloping to steep 
Clanton, Gosport, Hixton, Gara, Lindley, and Nordness 
soils and Steep rock land. The more nearly level areas 
that are intensively farmed provide only limited shelter 
and nesting areas for birds and other wildlife, but corn 
and small grain are a source of feed. 

Pheasants, which were introduced in the county some 
years ago, are becoming more numerous. There are still 
many quail in the county, but the distribution is not so 
general as in the past. Roadside clearing, spraying of 
weeds, and more intensive farming have reduced the 
cover required for quail. These birds now inhabit the 
rougher areas where woody growth is largely unattended. 
Waterfowl, such as ducks and geese, frequent the bayous 
and ponded areas in migration. Other waterfowl inhabit 
the more marshy areas. 

The white-tailed deer are increasing in number. They 
are most common in soil associations 2 and 4, but they 
range over the whole county. They are often observed 
grazing with cattle. 

Other kinds of wildlife are common in the county. 
Squirrel, woodchuck (groundhog), and cottontail rabbit 
are abundant in the uplands. There are some foxes and 
coyotes. Muskrats, mink, and some beavers frequent the 
streams, but beavers are not numerous. Skunk, opossum, 
and raccoon are common in the uplands. 

Fish, mainly channel catfish, bullheads, and carp, are 
fairly numerous in the major streams. There are many 
privately owned, artificial ponds, 14 acre to 15 acres in 
size, that are well distributed in the county. Some ponds 
are well managed and provide excellent fishing of bass, 
bluegill, and catfish. 

The wildlife resources of the county are important 
primarily for the opportunities they provide for recrea- 
tion. Many kinds of wildlife, however, such as songbirds, 
hawks, owls, snakes, and other predators, also are bene- 
ficial in the control of rodents and insects. 

Along with many harmless snakes, the county has one 
poisonous species, the timber rattlesnake. It inhabits the 
limestone ledges and limestone areas along North River, 
Middle River, Jones Creek, and Rattlesnake Run. It does 


not roam far from its den in the rocks, and the southern 
one-third of the county and the prairie soils are free of 
this undesirable snake. Its bite can be fatal if unattended, 
but if treated promptly by a physician there is little il] 
effect. Nature studies or hikes in these areas should be in 
pairs or groups, not by single individuals. Snakebite is 
very rare, but precautions must be taken if time'is spent 
in these limestone areas. 

Topography affects wildlife through its influence on 
land use. Some very steep and rough, rocky areas are of 
little value for crops or livestock, but an undisturbed 
plant cover is valuable to wildlife. If suitable vegetation 
is lacking in these areas, they can be improved and de- 
veloped for desirable kinds of wildlife. 

Internal drainage, available water capacity, texture of 
the subsoil, and permeability are some important factors 
in selecting sites for stocked farm ponds and in develop- 
ing and maintaining habitats for waterfowl. Marshy 
areas can be improved for waterfowl and some fur- 
bearing animals. 

Kinds of soil, slope, erosion, and the shape of the 
landscape govern the kind of vegetation that can be de- 
veloped. Some small, odd-shaped, inaccessible areas of 
little value for other uses can be developed into useful 
wildlife areas. 


Recreation 


The properties of the soils, abrupt changes in topog- 
raphy, the rocky ledges, and vegetation in Madison 
County provide favorable conditions for recreational fa- 
cilities. The close proximity of rough areas to fertile, 
intensively farmed areas adds to the scenic interest and 
the potential value for recreation. 

Many recreational facilities have already been devel- 
oped in the county. Increased travel by the public and 
the nearness of the county to the city of Des Moines, pro- 
vide the opportunity and need for more recreational fa- 
cilities. Pammel State Park, southwest of Winterset, has 
excellent camping, picnic, and hiking facilities. Of inter- 
est in that park are a tunnel cut through solid limestone 
and a ford across Middle River. The city park at Winter- 
set also has excellent facilities including an observation 
tower, playgrounds and picnic areas, winding roads, and 
hiking trails. Seven covered bridges in the county are of 
interest to sightseeing motorists. 

The city reservoir at Winterset and well-managed, 
privately owned ponds provide fishing and some boating. 
A privately owned recreational facility near the town of 
St. Charles has a pond for fishing and boating, dormi- 
tories and other facilities for summer camps, horseback 
riding, and hiking trails. 

There are soils in all parts of the county that are good 
sites for the ponding of water (fig. 21). Among these 
soils are the Gara, Gosport, Lindley, and Shelby. The high 
potential for recreation is enhanced because suitable soils 
and areas are not confined to any one part of the county. 

If planning, development, and management are good, 
almost any type of outdoor recreation can be provided. 
The soils of almost any capability unit or woodland suita- 
bility group will provide good wildlife habitat if prop- 
erly used. The presence of wildlife will make other forms 
of outdoor recreation more enjoyable. 
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Figure 27. 一 This farm pond, in an area of Shelby soils, is used for recreation and provides water for livestock. 


Engineering Uses of the Soils * 


This section is useful to those who need to know the 
general suitability of soils when used as structural mate- 
rial or as foundations upon which structures are built. 
Among those who can benefit from this section are plan- 
ning commissions, town and city managers, land devel- 
opers, engineers, contractors, and farmers. 

Among the properties of soils most important in engi- 
neering are permeability, shear strength, compaction 
characteristics, soil drainage, shrink-swell potential, grain 
size, plasticity, and soil reaction. Also important are 
depth to the water table, depth to bedrock, and topog- 
raphy. These properties, in various degrees and combina- 
tions, affect construction and maintenance of roads, air- 
ports, pipelines, foundations for small buildings, struc- 
tures for storing and distributing water, and systems for 
disposal of sewage and waste materials. 

This soil survey contains information that engineers 
can use to— 


1. Select potential residential, industrial, commer- 
cial, and recreational areas. 


5 DEANE 8. GLEN, supervisory civil engineer, Soil Conservation 
Service, Des Moines, Iowa, assisted soil scientists in preparing 
this section. 


2. Choose potential sites for roads, highways, air- 
ports, pipelines, and underground cables. 

3. Locate probable sources of sand, gravel, or road 
fill. 

4. Plan and design farm drainage systems, irriga- 
tion systems, ponds, terraces, and other structures 
for controlling water and conserving soil. 

5. Correlate pavement and road rock performance 
with kinds of soils and develop information useful 
in development and maintenance of roads, cul- 
verts, and bridges. 

6. Determine the suitability of soils for cross-country 
movement of vehicles and construction equipment. 

7. Supplement information already obtained from 
published maps, reports, and aerial photographs 
for purpose of making maps and reports. 

8. Develop other preliminary estimates pertinent 
to construction in a particular area. 


Most of the information in this section is presented in 
tables 3, 4, and 5. These show, respectively, estimated 
engineering properties of the soils, behavior of the soils 
when used for specified engineering purposes, and results 
of tests on engineering soil samples. 

This information, used with the soil map for identifi- 
cation, allows interpretations other than those given in 
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tables 3, 4, and 5, but it does not eliminate need for 
sampling and testing at a site selected for an engineering 
work that involves heavy loads or that requires excava- 
tions to depths greater than those shown in the tables. 
Also, most areas of a soil mapping unit contain small 
areas of other kinds of soil that can have strongly con- 
trasting properties and qualities and, therefore, different 
suitabilities or limitations for soil engineering. Engineers 
and others should not apply specific values to the esti- 
mates given for the bearing capacity of the soils. 

Some terms used by soil scientists may be unfamiliar 
to engineers. These and other special terms used in a 
soil survey are defined in the Glossary at the back of this 
publication. 


Engineering classification systems 


The two systems most commonly used in classifying 
samples of soil horizons for engineering are the Unified 
system (34) used by Soil Conservation Service engineers, 
the U.S. Department of Defense, and others, and the 
AASHO (1) system adopted by the American Associa- 
tion of State Highway Officials. 

In the Unified system soils are classified according to 
particle-size distribution, plasticity, liquid limit, and 
organic-matter content. Soils are grouped in 15 classes. 
There are eight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC, six classes 
of fine-grained soils, identified as ML, CL, OL, MH, CH, 
and OH, and one class of highly organic soils, identified 
as Pt. Soils on the borderline between two classes are 
designated by symbols for both classes, for example, 
ML-CL 


The AASHO system is used to classify soils according 
to those properties that affect use in highway construc- 
tion. In this system, a soil is placed in one of seven basic 
groups ranging from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
In group A-1 are gravelly soils of high bearing strength, 
or the best soils for subgrade (foundation). At the other 
extreme, in group A-7, are fine textured clay soils that 
have low strength when wet and that are the poorest soils 
for subgrade. Where laboratory data are available to 
justify a further breakdown, the A-1, A-2, and A-7 
ሚሽ are divided as follows, A-1-a, A-1-b, A-2-4, 

—2-5, A-2-6, A-2-7, A-7-5, and A-7-6. If soil mate- 
rial is near a classification boundary it is given a symbol 
showing both classes, for example, A-2 or AA. Within 
each group, the relative engineering value of a soil mate- 
rial can be indicated by a group index number. Group in- 
dexes range from 0 for the best material to 20 or more for 
the poorest. The AASHO classification for tested soils, 
with index numbers in parentheses, is shown in table 5; the 
estimated classification for all soils mapped in the survey 
area is given in table 3. 

USDA texture is determined by the relative propor- 
tions of sand, silt, and clay in soil material that is less 
than 2.0 millimeters in diameter. “Sand,” “silt,” “clay,” 
and some of the other terms used in the USDA textural 
classification are defined in the Glossary. 


Estimated engineering properties 


_Estimated properties significant in soil engineering are 
given in table 3. These estimates are made for typical 
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soil profiles, by layers sufficiently different to have differ- 
ent interpretations for soil engineering. The estimates 
are based on field observation made in the course of map- 
ping, on test data for these and similar soils, and on ex- 
perience with the same kinds of soils in other counties. 
Following are explanations of some of the columns in 
table 3. Depth to bedrock was omitted because most of 
the soils in the county are deep enough over bedrock that 
bedrock does not generally affect their use. Clanton and 
Gosport soils are over shale bedrock, Dunbarton and 
Nordness soils are over limestone bedrock, and Hixton 
soils are over sandstone bedrock. 

Depth to seasonal high water table is the distance from 
the surface of the soil to the highest level that ground 
water reaches in the soil in most years. 

Soil texture is described in table 3 in the standard 
terms used by the U.S. Department of Agriculture. These 
terms take into account relative percentages of the size 
separates, sand, silt, and clay, in soil material that is less 
than 2.0 millimeters in diameter. “Loam,” for example, is 
soil material that contains 7 to 27 percent clay, 28 to 50 
percent silt, and less than 52 percent sand. “Sand,” “silt,” 
“clay,” and some of the other terms used in USDA 
textural classifications are defined in the Glossary of this 
soil survey. 

Standard terms for texture frequently include reference 
to coarse fragments in the soil material, as for example, 
“gravelly loamy sand.” Percentage of coarse fragments 
in a soil, also known as “coarse fraction,” refers to stone 
fragments more than 2 millimeters in diameter. 

Permeability relates to movement of water downward 
through undisturbed and uncompacted soil. It does not 
include lateral seepage, and it does not take into account 
such transient soil features as plowpans and surface 
crusts. Permeability is estimated on the basis of those soil 
characteristics that influence porosity, particularly struc- 
ture and texture of the soil. 

Available water capacity is the ability of soils to hold 
water available for use by most plants. It is commonly 
defined as the difference between the amount of water in 
the soil at field capacity and the amount at the wilting 
point of most crop plants. In table 3 it is expressed as 
inches of water per inch of soil. 

Reaction is the degree of acidity or alkalinity of a soil 
expressed in pH values. The pH value and terms used to 
describe soil reaction are explained in the Glossary. 

Shrink-swell potential is the relative change in volume 
to be expected of soil material that has changes in mois- 
ture content, that is, the extent to which the soil shrinks 
as it dries out or swells when it gets wet. Extent of 
shrinking and swelling is influenced by the amount and 
kind of clay in the soil. Shrinking and swelling of soils 
causes much damage to building foundations, roads, and 
other structures. A Aigh shrink-swell potential indicates 
a hazard to maintenance of structures built in, on, or with 
material having this rating. 


Engineering interpretations 

The engineering interpretations in table 4 are based on 
the engineering properties of soils shown in table 3, on 
test data for soils in this survey area and others nearby or 
adjoining, and on the experience of engineers and soil 
scientists with the soils of Madison County. Following 
are explanations of some of the columns in table 4. 
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Topsoil is used to cover or resurface an area where 
vegetation is to be established and maintained. Suitability 
is affected mainly by ease of working and spreading the 
soil material, as for preparing a seedbed ; natural fertility 
of the material, or the response of plants when fertilizer 
is applied; and absence of substances toxic to plants. Tex- 
ture of the soil material and its content of stone frag- 
ments are indications of suitability. 

Road fill is soil material used in embankments for 
roads. As 8 low embankment or as the upper part of a 
high embankment, road fill serves as the subgrade or 
foundation for the road. For this reason, material good 
for road fill also needs to be good for subgrade. 

The entire soil profile is evaluated to determine suita- 
bility for highway location. The ratings are for undis- 
turbed soil without artificial drainage. Soil features con- 
sidered are those that affect overall performance of the 
soil. 

In determining the degree of limitation for founda- 
tions of low buildings, only undisturbed soils are con- 
sidered. The buildings are less than three stories high 
and may be residential or light commercial buildings. 
The soil features affecting the degree of limitation are 
bearing strength, depth to the water table, texture, slope, 
erosion hazard, and flooding or ponding. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils suitable for pond reservoir areas have 
low seepage, which is related to their permeability and 
depth to fractured or permeable bedrock or other permea- 
ble material. 

Embankments, dikes, and levees require soil material of 
favorable stability, shrink-swell potential, shear strength, 
compactibility, and resistance to seepage. Presence of 
stones or organic material in a soil and susceptibility to 
-piping are among factors that limit suitability. 

Drainage of cropland and pasture is affected by such 
soil properties as permeability, texture and structure, 
depth to claypan, rock, or other layers that influence rate 
of water movement, depth to the water table, slope, sta- 
bility in ditchbanks, susceptibility to stream overflow, 
salinity or alkalinity, and availability of outlets for 
drainage. 

Trrigation of a soil is affected by such features as slope, 
susceptibility to stream overflow, water erosion or soil 
blowing, content of stones or accumulations of salts and 
alkali, depth of root zone, rate of water intake at the 
surface, permeability below the surface layer and in the 
fragipan or other layers that restrict movement of water, 
amount of water held available to plants, and need for 
drainage or depth to water table. 

Terraces and diversions are embankments, or ridges, 
constructed across the slope to intercept runoff so that it 
soaks into the soil or flows slowly to a prepared outlet. 
Features that affect suitability of a soil for terraces are 
uniformity and steepness of slope, depth to bedrock or 
other unfavorable material, presence of stones, permea- 
bility and resistance to water erosion, soil slipping, and 
soil blowing. A soil suitable for these structures provides 
outlets for runoff, is not difficult to vegetate, and is not 
a potential source of silt that will fill channels. 

The suitability of a soil for grassed waterways depends 
on soil features that affect establishment, growth, and 


maintenance of vegetation and layout and construction of 
the waterways. 

Septic tank filter fields are subsurface systems of tile 
or perforated pipe that distribute effluent from a septic 
tank into natural soil. The soil properties considered are 
those that affect both adsorption of effluent and con- 
struction and operation of the system. Properties that 
effect adsorption are permeability, depth to water table or 
rock, and susceptibility to flooding. Slope is a soil prop- 
erty that affects difficulty of layout and construction and 
also the risk of soil erosion, lateral seepage, and down- 
slope flow of effluent. Large rocks or boulders increase 
construction costs. 


Engineering test data 


Table 5 contains engineering test data for some of the 
major soil series in Madison County. These tests were 
made to help evaluate the soils for engineering purposes. 
The engineering classifications given are based on data 
obtained by mechanical analyses and by tests to de- 
termine liquid limits and plastic limits. The mechanical 
analyses were made by combined sieve and hydrometer 
methods, so the results are not satisfactory for assigning 
textural names used by the U. S. Department of Agri- 
culture. 

Moisture-density data are important in earthwork. If a 
soil material is compacted at successively higher moisture 
content, assuming that the compactive effort remains con- 
stant, the density of the compacted material increases un- 
til the optimum moisture content is reached. After that, 
density decreases with increase in moisture content. The 
highest dry density obtained in the compactive test is 
termed maximum dry density. As a rule, optimum sta- 
bility of earthwork is obtained if the soil is compacted to 
about the maximum dry density when it is at approxi- 
mately the optimum moisture content. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil material. As 
the moisture content of a clayey soil is increased from a 
dry state, the material changes from a semisolid to a 
plastic state. If the moisture content is further increased, 
the material changes from a plastic to a liquid state. The 
plastic limit is the moisture content at which the soil 
material changes from the semisolid to plastic state; and 
the liquid limit, from a plastic to a liquid state. The plas- 
ticity Index is the numerical difference between the liquid 
limit and the plastic limit. It indicates the range of mois- 
ture content within which a soil material is plastic. In 
table 5 liquid limit and plasticity index are based on tests 
of soil samples. 


Soil features affecting highway work" 


Many of the soils in Madison County have formed from 
loess that overlies glacial till. The loess ranges from more 
than 12 feet in thickness on nearly level uplands and 
ridgetops to thinner layers in more sloping, dissected 
areas. In many places where the landscape is dissected 
and sloping, glacial till is exposed and soils have formed 
in it. Soils in the county have also formed in material 
derived from sandstone, shale, or limestone, and in al- 
luvium. 


*By DONALD A. ANDERSON, soil engineer, Iowa State Highway 
Commission. 
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TABLE 3.—Estimated properties 


[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soils in such mapping 


indicated. The symbol < means less 


ገ 


Depth to Classification 
seasonal Depth | |. 
Soil series and map symbols high from 
water surface 
table USDA texture Unified AASHO 
Feet Inches 
Alluvial land: یی‎ 2 _____ (1) 
Soil properties are variable. 
Alluvial land, channeled: Av................. (1) 
Soil properties are variable. 
Arbor: AwD_ 2 ooo 3-5 0-14 | Loam__________________ CL A-6(8—10) 
14-34 | Clay loam. ......... CL A-6(8-12) 
34-50 | Clay loam.............. CL A-6(8-12) 
Bremer: 0001ء‎ 1-3 0-19 | Silty clay loam__..______ MH or CH اج‎ oo 
—16 
19-42 | Heavy silty clay loam____| CH or CL ጴ-7-6 (16-18) 
42-50 | Silty clay loam__________ CH or CL A-7-6(13-17) 
*Caleb: CbD2, CeD2, CeE2.. ............. 5 0-15 | Loam................ CL A-6(6-10) 
For Mystic part of CeD2 and Ce E2, see the 15-38 | Sandy clay loam to clay | CL to SC A-4(4) to 
Mystic series. loam. A-6(10) 
38-57 | Sandy loam........... SC or CL A-4(1-4) 
*Clanton: CID2, CIF2, CmD2, CmE2, CmF2, >5 0-11 | Silt loam______________. ML-CL to CL | A-6 
CmG2. 11-38 | Heavy silty clay loam CH A-7-6(16-20) 
For Gosport part of CmD2, CmE2, CmF2, to silty clay. 
and CmG2, see Gosport series. 38-48 | Shaly silty clay loam_____ CH A-7-6(16-20) 
Clarinda: CnC, 6۳۵2 000000 (1) 0-16 | Silty clay loam.......... CL or ML TM $ 
16-36 | Silty eclay............. CH A-7-6(20) 
36-52 | Clay...... E CH A-7-6(20) 
Clearfield: CoC,CoC2................... 1-3 0-12 | Silty clay loam......... ML-CL A-7-6(13-18) 
12-44 | Silty clay loam... CH A-7-6(15-20) 
44-52 | Siltyelay............ CH A-7-6(20) 
Clinton: CsB, CsC, CsC2, CsD2, CEB... >5 0-9 | Silt loam_____________. ML or CL Aa 
9-33 Silty clay loam or silty CH A-7-6(15-18) 
clay. 
33-52 | Silty clay loam_________. CL A-7-6(13) 
"Colo: Cu, Cv, CwB, 0۷62 2 1-3 0-18 | Light silty clay loam____. OH or CL A-6(10) 
For Ely part of CwB and CyB, see Ely series. 18-58 | Silty clay loam.......... CL-CH A-6(12) to 
۲ A-7-6(14-18) 
Dunbarton: DbD2. ای‎ >5 0-15 | Silt loam and silty clay ML or CL A-6(6-10) 
oam. 
15-30 | Clay and silty elay...... CH A-7-6(15-20) 
30 | Limestone bedrock. 
Pigs EB uno td ae ሥሥ. 2-6 0-18 | Light silty clay loam..... CL A-7-6(12-15) 
18-39 | Silty clay loam.......... CL-CH A-7-6(14-18) 
39-54 | Light silty clay loam_____ CL-CH A-7-6(14-18) 
Flaggy alluvial land: Fg. >5 
Soil properties are variable. 
Gara: GaC2, GaD2, GaE, GaE2, GaF2, GAG.... >5 | 0-11 | Loam------------------ CL A-4(3) to A-6(8) 
11-38 | Heavy clay loam.------- CL or CH A-7-6(14-17) 
38-50 | Clay loam.............. CL or CH A-6(10) to 
ቺ A-7-6(18) 
Givin: Gn, Go. 0 a e 2-4 0-21 | Silt loam and silty clay ML or CL A-6(10) to 
loam. A-7-6(13) 
21-34 | Light silty elay......... CL to CH À-7-6(15-19) 
34-50 | Silty clay loam........ CL to CH À-7-6(14-18) 


See footnotes at end of table. 
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of the soils 


units may have different properties and limitations, and it is necessary to follow carefully the instructions for referring to other series as 
than; the symbol > means more than] 


Percentage passing sieve— 


Available 
Permeability water capacity Reaction Shrink-swell potential 
No. 4 No. 10 No. 200 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
Inches per hour Inches per inch of soit pH value 
98-100 95-99 60-75 0. 63-2. 0 0. 19 5. 6-6. 0 | Moderate. 
94—100 92-97 55-75 0. 2-0. 63 .17 5. 6-6. 0 | Moderate. 
94-100 92-97 55-75 0. 2-0. 63 . 17 6. 6-7. 3 | Moderate. 
——— شب‎ ee 100 95-100 0. 2-0. 63 .21 6. 1-6. 5 | Moderate to high. 
صا سے‎ Be یج‎ 100 05-0 0. 2-0. 63 . 20 6. 1-6. 5 | Moderate to high. 
oa ای‎ 100 95-100 0. 2-0. 63 . 18 6. 6-7. 3 | Moderate to high. 
90-100 80-0 60-80 0. 63-2. 0 .17 6. 6-7. 3 | Moderate. 
85-100 80-100 45-75 0. 63-2. 0 . 15 4. 5-5. 0 | Moderate. 
85-100 80-100 35-60 2. 0-6. 3 . 10 4. 5-5. 0 | Low. 
[۳ EES 100 85-100 0. 63-2. 0 . 18 6. 6-7. 3 | Moderate. 
Vee መ መ 100 85-100 <0. 06 .12 5. 1-8. 5 | High. 
| E EE 100 85-100 人 | 6.6-7.3 | High. 
100 95—100 85-100 0. 2-0. 63 . 18 6. 1-6. 5 | Moderate to high. 
100 95-100 85-100 <0. 06 .13 6.1-6. 5 | High. 
95-100 90-100 75-90 <0. 06 .13 6. 6-7. 8 | High. 
100 100 96-100 0. 2-0. 63 . 21 6. 6-7. 3 | High. 
100 100 96-100 0. 2-0. 63 . 19 6. 1-6. 5 | High. 
100 98-100 80-90 <0. 06 . 15 6. 6-7. 3 | High. 
و مہ برا و تا‎ da 100 95-100 0. 63-2. 0° . 18 5. 6-6. 0 | Moderate. 
ニー コニー こっ 100 95-100 0. 02-0. 63 . 16 5. 1-5. 5 | Moderate to high. 
ےک کن‎ is 100 95-100 0. 2-0. 63 .17 5. 1-5. 5 | Moderate to high. 
100 100 85-100 0. 2-0. 63 .21 6. 1-6. 5 | Moderate to high. 
100 100 80-100 0. 2-0. 63 .19 6. 6-7. 3 | High. 
| E E E 100 95-100 0. 63-2. 0 . 20 5. 6-6. 0 | Moderate. 
95-100 85-100 70-100 <0. 06 .12 4. 5-5. 0 | High. 
100 96-100 90-100 0. 63-2. 0 . 21 5. 6-6. 0 | Moderate to high. 
100 95-100 90-100 0. 63-2. 0 .19 6. 1-6. 5 | Moderate to high. 
100 95-100 90-100 0. 63-2. 0 .17 6. 6-7. 3 | Moderate to high. 
85-100 80-95 55-70 0. 63-2. 0 . 18 5. 6-6. 0 | Moderate. 
85-100 80-95 60-80 0. 2-0. 63 „17 5. 6-6. 0 | Moderate to high. 
85-100 80-95 60-80 0. 2-0. 63 . 16 7. 9-8. 4 | Moderate. 
100 100 95-100 0. 63-2. 0 .19 6. 6-7. 3 | Moderate. 
100 100 95-100 0. 2-0. 63 .18 5.1-5.5 | High. 
100 100 95-100 0. 2-0. 63 .18 5. 6-6. 0 | Moderate to high. 
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Depth to Classification 
seasonal | Depth j... 
Soil series and map symbols high from 
water surface 
table USDA texture Unified AASHO 
Feet Inches n 
Gosport: GpE, GpF__-_--------------------- 0-13 | Silt llam.............-- ML-CL toCL | A-6 
13-36 | Heavy silty clay loam....| CH A-7-6(16-20) 
36-60 | Heavy silty clay loam, CH A-7—6(16-20) 
shale. 
Hixton: 08 8 ستس0ََیںی‎ 9 >0 መመ >5 0-19 | Fine sandy loam........ SM or SC A-2 or A-4 
19-33 | Fine sandy 106፲0..---------- SM or SC A-2 or A-4 
33-48 | Weathered sandstone. 
Judson? ۰ نوا سای اد می ۲ لا‎ አ ess 3-6 0-28 | Light silty clay loam----- CL-OL A e " 
ー7ー6(1 
28-52 | Silty clay loam........-- CL A-6(10) to 
A-7-6(12) 
Kennebec: Kom سی ا کے‎ re ae 2 3-5 0-28 | Heavy silt loam......... CL A-6(8-12) 
28-52 | Heavy silt loam......... CL A-6(8-12) 
Kenswiek: 4 uuu ዕ 0-9 Loam to silt loam....... CL A-6(8-12) 
9-37 | Clay or heavy clay loam..| CH A-7-6 (14-18) 
37-60 | Clay loam- ----------- CL A-6(6-12) 
Ladoga: LaB, LaB2, LaC, LaC2, LaD, LaD2, 65 0-10 | Silt lam..............- ML or CL A-6(10) to 
LaE2, LbB. A-7-6(14) 
10-47 | Heavy silty clay loam....| CL A-7-6(14-16) 
47-60 | Silty clay loam.......... ML or CL A-6(10) to 
A-7-6(14) 
Lamoni: LcC, LcC2, LcD, LeD2, LeD3.. ..... (1) 0-17 | Light clay loam_-------- CL ون‎ 
—7-6(1 
17-50 | Heavy clay loam........ CH A-7-6(16-20) 
50-60 | Clay loam.__._________ CL A-6(10) to 
A-7—6(15) 
Lindley: LdD2, LdE2, LdF, LdG, LeE3........ >5 0-9 LORI هت‎ CL ناس‎ 
ー6(8 
9-34 | Heavy clay loam........ CH A-7-6(14-16) 
34-60 ٩ Clay loam______________ CL A-6(10) to 
A-7-6(14) 
Macksburg: MbA, MbB__.__.________-------- 2-4 0-18 | Silty clay loam.......... ML-CL ጴ-7-6(11-14) 
18-42 | Heavy silty clay loam____| CH A-7-6(17-20) 
42-62 | Light silty clay loam...... CL A-7-6(15-19) 
Martinsburg: MgB.___--..---.-------------- 3-6 0-17 | Silt loam--------------- ML-CL A-6(9) 
17-50 | Silty clay loam.......... L, A-6(12) to 
ጴ-7-6(14-17) 
"Mystic: MtD2, MyD2,MyE2___.-__-___-_---- >5 0-13 | Loam or silt loam..... _.| CL A-6(8-12) 
For Clanton part of MyD2 and MyE2, see 13-46 | Heavy clay loam...... ..| CL or CH A-7-6(14-18) 
Clanton series. 46-60 | Clay loam.............. CL or CH A6-(8-12) to 
A-7-6(11-15) 
Nevin: NeA, NeB___._-.-_---._-._------------ 2-4 0-17 | Light silty clay loam_____ CL o to À-7-6 
17-40 | Silty clay loam.......... CL or CH A-7-6 (12-18) 
40-60 | Silty clay loam.......... A-6(10) to 
A-7-6(16) 
Nira: NICO ups eum መ ር መመ መ >5 0-12 | Light silty clay loam_____ ML or CL A-6(8-12) 
12-36 | Silty clay loam_ ... CL A-7-6(10-14) 
36-50 | Light silty clay loam..... CL A-6(10) to 
A-7-6(12) 
*Nodaway: Nm, Nn, NoB.................-- 2 3-6 0-60 | Sihkloam............... ML or CL A-4(8) to A-6 
For Martinsburg part of NoB, see Martins- (10) 


burg series. 
See footnotes at end of table. 
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Percentage passing sieve— 


Available 
Permeability water capacity Reaction Shrink-swell potential 
No. 4 No. 10 No. 200 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
Inches per hour Inches per inch of soil pH value 
Ras E رت‎ DE 100 85-100 0. 63-2. 0 0. 18 6. 1-6. 5 | Moderate. 
ap as eee ee 100 85-100 0. 06-0. 20 .16 5. 1-5. 5 | High. 
し こら ニュ ニコ ニュ ニニ ここ 100 85-100 <0.06:1.::::::::5:555.5======= 6.1-6. 5 | High. 
100 80-90 25-50 2. 0-6. 3 . 12 5. 6-6. 0 | Low. 
100 80-90 25-50 2. 0-6. 3 . 10 5. 6-6. 0 | Low. 
ا‎ 100 90-100 0. 63-2. 0 . 21 6. 6-7. 3 | Moderate. 
E 100 90-100 0. 63-2. 0 . 19 6. 6-7. 3 | Moderate. 
TREE 100 90-98 0. 63-2. 0 .21 6. 6-7. 3 | Moderate. 
۳/۹ A ው 100 90-98 0. 63-2. 0 .19 6. 6-7. 3 | Moderate. 

95-100 80-95 60-80 0. 63-2. 0 .17 5. 6-6. 0 | Moderate. 

95-100 80-95 65-85 0. 06-0. 20 . 16 4 5-5. 0 | Moderate to high. 

95-100 80-95 65-80 0. 2-0. 63 . 15 7. 4-7. 8 | Moderate. 
| E ET 100 95-100 0. 63-2. 0 . 18 6. 1-6. 5 | Moderate to high. 
iuo 100 95-100 0. 2-0. 63 .17 5. 6-6. 0 | Moderate to high. 
ድው ھتاب‎ ውጠ M 100 95-100 0. 63-2. 0 .18 6. 1-6. 5 | Moderate to high. 

95-100 95-100 70-95 0. 2-0. 63 .19 5. 6-6. 0 | Moderate to high. 

95-100 95-100 85-100 0. 06-0. 20 | . 15 6. 1-6. 5 | High. 

85-100 85-100 55-85 0. 2-0. 63 .16 6. 1-6. 5 | High. 

85-95 80-90 55-70 0. 63-2. 0 .17 4. 5-5. 0 | Moderate. 

85-95 80-90 60-80 0. 2-0. 63 . 15 4.5-5.0 | High. 

85-95 80-90 60-80 0. 2-0. 63 - 16 7. 4-7. 8 | Moderate to high. 
DNA |. مس ی ماف‎ E 96-100 0 63-2. 0 . 20 5. 6-6. 0 | Moderate to high. 
a VEERE E EE AE, 96-100 0. 2-0. 63 . 19 5. 1-5. 5 igh. 
سک تاج ما ای‎ sees 96-100 0. 2-0. 63 . 18 5. 6-6. 0 | Moderate to high. 
ZZA cem 100 80-100 0. 63-2. 0 .20 6. 6-7. 3 | Moderate. 
acis éco 100 80-100 0. 63-2. 0 . 19 5. 1-5. 5 | Moderate to high. 

95-100 90-100 90-95 0. 63-2. 0 217 6. 6-7. 3 | Moderate. 

90-100 80-100 65-85 0. 06-0. 63 . 15 4. 5-5.0 | Moderate to high. 

85-100 80-100 60-80 0. 63-2. 0 .14 4. 5-5. 0 | Moderate. 

100 95-100 80-100 0. 63-2. 0 .21 6. 1-6. 5 | Moderate to high. 
100 95-100 80-100 0. 2-0. 63 .20 6.1-6. 5 | High. ۱ 
100 95-100 80-100 0. 2-0. 63 . 18 6. 6-7. 3 | Moderate to high. 
bent ces 100 95-100 0. 63-2. 0 . 22 6. 6-7. 3 | Moderate. 
کک ادگ ی‎ 100 95-100 0. 2-0. 63 . 19 5. 6-6. 0 | Moderate to high. 
100 95-100 0. 65-30 .17 6. 1-6. 5 | Moderate. 


100 95-100 90-100 0. 63-2. 0 . 20 6. 6-7. 3 | Moderate. 
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TABLE 3.—Estimated properties 
Depth to Classification 
seasonal | Depth |. _ 
Soil series and map symbols high from 
water surface 
table USDA texture Unified AASHO 
Feet Inches : 
Nordness: NrE__._._-...----.-------------- >5 0-12 | Loam to silty clay loam..| ML-CL ል-6(8-12) to 
۲ A-7-6(10-14) 
12 | Limestone bedrock. 
Olmitz: OmB,OmC___.. ooo >5 0-23 | Loam to light clay loam..| CL ለ-6(6-10) 
23-55 | Light clay loam......... CL A-6(8) or 
ል-7-6(14) 
Sharpsburg: SbA, 558, SbB2, SbC, SbC2, >5 0-11 | Light silty clay loam.....| ML-CL A-6(8-12) to 
SbD2, ScA, ScB. A-7-6(10-14) 
11-36 | Heavy silty clay loam____| MH or CH A-7-6(15-20) 
36-52 | Silty clay loam.......... ML-CL or CL A-7-6(12—16) 
*Shelby: ShD2, ShE, ShE2, ShF2, SkE3, >5 0-11 | Heavy loam............ CL ል-4(8) to 
SIC2, SID, SID2, SID3, SIEŻ, SIE3. . A-6(12) 
For Lamoni part of SIC2, SID, 5102, 11-60 | Light to medium clay CL A-6(10) to 
SID3, SIE2, and SIE3, see Lamoni series. loam. A-7-6(14) 
Sloping stony land: SoE..................... >5 
Soil properties are variable. 
Speiry:. SD ココ Sa 0-2 0-10 | Silkloam.............. OL or CL ል-6(8) to 
A-7-5(12) 
10-40 | Silty clay to heavy silty | CH A-7-6(18-20) 
clay loam. 
40-60 | Heavy silty clay loam....| CL or CH A-7-6(14-17) 
ت‎ ء۱١١٠‎ ھ۴٠.‎ 7780990070000620 2 3-5 0-53 | Loam.................. CL or OL A-6(8) to 
A-7-5(14) 
59-60 | Sandy loam............ SM or SC A-2 or A-4 
Spillville, flaggy substratum: Ss............... 2 3-5 0-32 | Heavy loam............ CL or OL = s 
ー7-5(14 
32-46 | Flaggy loam............ Variable Variable 
Steep rock land: StG......................... >5 
Soil properties are variable. 
Vesser: VeA, ۰۷: 0 LLL c LLL ۳ت7‎ 2 1-3 0-27 | Silt lam .............. ML or CL A-6(8-10) 
27-52 | Silty clay loam.......... A-7-6(14-18) 
Wabash 
Wa sl sell sn O ር وا‎ 2 1-3 0-27 | Silty clay--------------- OH or CH A-7-6(18) to 
A-7-5(20) 
27-52 | Heavy silty clay to clay--| CH A-7-6(20) 
WE 2 1-3 0-18 | Silty clay loam. ........ CH ል-7-6(14-18) 
18-52 | Heavy silty clay to elay__| CH A-7-6(20) 
Winterset: We eee 1-3 | 0-19 | Light silty clay loam____. ML-CL A-7-6 (10-14) 
19-32 | Light silty elay.......... CH or MH-CH | A-7-6 (16-20) 
32-58 | Silty clay loam.......... A-7-6 (16-20) 
Wiota: WoA,WoB........................ >5 0-29 | Silt lam............... ML or CL Nč 0 A-6 
: 1 
29-37 | Silty clay loam.......... CL-CH A-7-6 (14-19) 
37-50 | Silty clay loam.......... CL-CH A-7-6 (12-19) 
Zook: ZoA, ZoB______--_--...-------------- 2 1-3 0-18 | Silty clay loam_________. OH or CH "a uo و‎ 
18-60 | Heavy silty clay loam CH A-7-6 (16-20) 


to silty clay. 


! Seasonally wet because of seepage from more permeable soils upslope. 
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of the soils—Continued 


Percentage passing sieve— 


Available 
Permeability water capacity Reaction Shrink-swell potential 
No. 10 No. 200 
(2.0 mm.) (0.074 mm.) 
Inches per hour Inches per inch of soil DH value 
95-100 75-90 0. 63-2. 0 0. 17 6. 6-7. 3 | Moderate. 
90-100 60-80 0. 63-2. 0 . 18 5. 6-6. 0 | Moderate. 
90-100 60-80 0. 63-2. 0 .17 8. 6-6. 0 | Moderate. 
د‎ 100 96-100 0. 63-2. 0 .21 6. 6-7. 3 | Moderate to high. 
Ds فص‎ 100 06-0 0. 2-0. 63 . 18 6. 1-6. 5 | High. 
ニコニコ ここ コー ニニ ニュ 100 96-100 0. 63-2.0 . 19 6. 6-7. 3 | Moderate to high. 
80-95 60-80 0. 63-2. 0 .18 6. 1-6. 5 | Moderate. 
80-90 60-80 0. 2-0. 63 . 16 5. 1-5. 5 | Moderate to high. 
20 22 100 95-100 0. 63-2. 0 . 20 6. 6-7. 3 | Moderate. 
M کو‎ 100 95-100 <0. 06 . 18 5. 6-6. 0 | High. 
ችውን a لاو‎ 100 95-100 0. 2-0. 63 . 16 6. 6-7. 3 | Moderate to high. 
95-100 65-80 0. 63-2. 0 . 20 6. 1-6. 5 | Moderate. 
80-90 25-50 2. 0-6. 3 . 10 6. 1-6. 5 | Low. 
95-100 65-80 0. 63-2. 0 .20 | . 6. 6-7. 3 | Moderate. 
Variable Variable Variable Variable 7. 4-7. 8 | Low. 
100 95-100 0. 63-2. 0 .18 5. 6-6. 0 | Moderate. 
100 95-100 0. 63-2. 0 .17 5.1-5.5 | High. 
100 95-100 <0. 06 . 15 5. 6-6. 0 | High. 
100 95-100 ぐ 0. 06 . 12 5. 6-6. 0 | High. 
100 95-100 0. 2-0. 63 .18 6. 6-7. 3 | Moderate to high. 
100 95-100 <0. 06 .12 6. 1-6. 5 | High. 
p — ÀÁ— ። 100 95-100 0. 2-0. 63 .20 6. 6-7. 3 | High. 
ገን ይ መስር oise 100 95-100 0. 06-0. 20 . 18 5. 6-6. 0 | High. 
—— ali oi ED — É 95-100 0. 2-0. 63 . 19 6. 1-6. 5 | High. 
=> 100 85-95 0. 63-2. 0 .20 6. 6-7. 3 | Moderate. 
د‎ 100 85-100 0. 2-0. 63 . 18 5. 6-6. 0 | Moderate to high. 
7 100 85-0 0. 2-0. 63 . 16 5. 6-6. 0 | Moderate to high. 
nue کے‎ 100 90-100 0. 06-0. 20 .19 6. 6-7. 3 | High. 
還っ ここ こら 100 90-100 0. 06-0. 20 . 18 6. 1-6. 5 | High. 


8 Subject to flooding. 
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TABLE 4.—Engineering 


[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soils in such mapping 


as indicated] 


Soil series and map 
symbols 


Suitability as source of— 


Topsoil 


Road fill 


Highway location 


Soil features affecting— 


Foundations for 
low buildings 


Farm ponds 


Reservoir area 


Alluvial land, chan- 
neled: Av. 


*Caleb: CbD2, CeD2, 
CeE2. 
For Mystic part of 
CeD2 and CeE2, 
see Mystic series. 


*Clanton: CID2, CIF2, 
CmD2, CmE2, CmF2, 
CmG2. 

For Gosport part 
of CmD2, CmE2, 
CmF2, and 
CmG2, see 
Gosport series. 


Clarinda: CnC, CnC2.. 


Variable........ 


Good to depth 
of 34 inches; 
fair below. 


Good to depth 
of 17 inches; 
fair below: 
high clay 
content. 


Fair: some- 
what low in 
fertility. 


Fair to depth of 
11 inches; 
poor below 
11 inches: 
low fertilit 
and high clay 
content. 


Fair to depth 
of 16 inches; 
poor below 
16 inches: 
high clay 
content; low 
natural 
fertility. 


Good: good bear- 
ing capacity and 
shear strength; 
slight compres- 
sibility and good 
workability and 
compaction 
below the surface 
layer. 


Very poor: poor 
bearing capacity ; 
high expansion 
potential; difficult 
to compact above 
or below optimum 
moisture content. 


Good: fair to good 
bearing capacity 
and shear 
strength; low 
compressibility ; 
easily compacted 
to high density; 
small volume 
change. 


Very poor in subsoil 
and substratum: 
poor shear 
strength; high 
shrink-swell 
potential. 


Very poor: highly 
elastic; high 
volume change 
with change in 
moisture content; 
low bearing 
capacity when 
wet; low stability 
at high moisture 
content; difficult 
to compact 
properly. 


Subject to frequent 
flooding; high 
water table. 


Subject to frequent 
flooding; high 
water table. 


Good source of 
embankment 
material below 
the surface layer; 
rolling topo- 
graphy. 


Low borrow poten- 
tial; seasonal 
high water table; 
high in organic- 
matter content 
in upper 2 feet; 
subject to occa- 
sional fooding. 


Some cuts may be 
seasonally seepy; 
low organic- 
matter content in 
surface layer; 
high need for cuts 
and fills; difficult 
to vegetate cuts. 


Borrow often wet 
and seepy; land 
slides of natural 
soil or road fills 
over the sloping 
shale likely. 


Low borrow poten- 
tial; seepage 
often occurs in 
cuts; high in 
organic-matter 


content in surface. 


Subject to frequent 
flooding; high 
water table. 


Subject to frequent 
flooding; high 
water table. 


Good bearing capac- 
ity and shear 
strength; slight 
compressibility ; 
generally deep to 
the seasonal high 
water table. 


High compressi- 
bility; seasonal 
high water table; 
subject to danger- 
ous expansion if 
initially dry. 


Good bearing 
capacity and 
shear strength; 
low compressibil- 
ity; uneven 
consolidation. 


Poor shear 
strength and 
bearing capacity; 
high compressi- 
bility and shrink- 
swell potential; 
seasonal high 
water table. 


Poor shear strength; 
fair to poor 
bearing capacity; 
high shrink-swell 
potential; uneven 
consolidation. 


No suitable sites... 


No suitable sites____ 


Moderately slowly 
permeable when 
uncompacted; 
occasional sand 
pockets and 
stones. 


Low permeability 
when compacted; 
nearly level. 


Low permeability 
when compacted 
but coarse strata 
may be encount- 
ered below 4 feet. 


Low permeability; 
occasionally 
mixed with sand- 
stone that may 
need a seal 
blanket. 


Very low permea- 
bility when 
compacted. 


interpretations 


MADISON COUNTY, IOWA 


91 


units may have different properties and limitations, and it is necessary to follow carefully the instructions for referring to other series 


Soil features affecting—Continued 


Farm ponds—Cont. 


Embankment 


Agricultural 
drainage 


Variable soil prop- 
erties; not used 
for embankments 
because of position. 


Variable soil prop- 
erties; not used 
for embankments 
because of position. 


Good stability; slow 
permeability when 
compacted; mate- 
rial below the 
surface layer is 
good for impervious 
cores and blankets; 
good resistance to 


piping. 


Fair stability; high 
organic-matter 
content in upper 2 
feet; poor work- 
ability when wet; 

t highly compressible; 

high volume change 

with increased 
moisture content. 


Good stability; easily 
compacted to high 
density; low volume 
change. 


Clayey subsoil and 
shaly substratum; 
high shrink-swell 
potential; may 
tend to creep in 
embankments; low 
permeability. 


Fair stability on 
flat slopes; high 
volume change; 
moderate compressi- 
bility. 


Adequate outlets 
commonly diffi- 
cult to obtain; 
land leveling and 
flood prevention 
needed. 


Adequate outlets 
commonly difi- 
cult to obtain; 
land leveling and 
flood prevention 
needed. 


Not needed. ....... 


Tile drains satis- 
factory in most 
areas; surface 
drains or closer 
tile spacings are 
beneficial where 
moderately slow 
permeability is a 
limitation. 


Drainage not 
generally needed; 
some areas are 
seepy after heavy 
rains. 


Not needed......... 


Very slow permea- 
bility; location of 
interceptor tile 
is critical to get 
adequate 
drainage. 


Irrigation 


Subject to frequent 
fiooding; variable 
soil properties. 


Subject to frequent 
flooding; variable 
soil properties. 


Subject to runoff 
and erosion; 
high available 
water capacity. 


High available 
water capacity; 
moderately slow 
intake rate; tile 
needed before 
irrigating. 


Moderate available 
water capacity; 
moderate intake 
rate; low potential 
for farming. 


Not needed because 
of steep slopes 
and low potential 
for farming. 


Slow intake rate 
and very slow 
permeability ; 
low potential for 
farming. 


Terraces and 
diversions 


Not needed because 
of topography. 


Not needed because 
of topography. 


Soil properties are 
favorable. 


Terraces not needed; 
diversions inter- 
cept overflow 
from adjacent 
slopes. 


Slopes over 12 per- 
cent common; low 
fertility in sub- 
soil. 


Low for potential 
farming; 
clayey infertile 
subsoil. 


Low fertility; sub- 
soil is difficult to 
vegetate where 
exposed during 
terrace construc- 
tion; diversions 
properly placed 
are beneficial. 


Grassed waterways 


Not needed 
because of 
topography. 


Not needed 
because of topog- 
raphy. 


Soil properties are 
favorable. 


Not needed 
because of topog- 
raphy. 


Tile needed in 
places to con- 
trol seepage; 
low fertility; 
difficult to 
vegetate. 


Difficult to 
vegetate; clayey 
subsoil is low 
in fertility. 


Difficult to vege- 
tate where 
subsoil is 
exposed; top- 
dressing 
commonly 
required. 


Limitations for 
septic tank 
filter fields 


Severe: subject 
to frequent 
flooding; high 
water table. 


Severe: subject 
to frequent 
flooding; high 
water table. 


Moderate to 
severe: mod- 
erately slow 
permeability ; 
slopes compli- 
cate layout and 
construction in 
places. 


Severe: seasonal 
high water table; 
moderately slow 
permeability. 


Moderate: slopes 
commonly over 
8 percent; poor 
filtering material 
below depth of 
4 feet. 


Very severe: 
very slow 
permeability 
in subsoil and 
substratum. 


Severe: very 
slowly perme- 
able; seasonal 
high water 
table. 
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TABLE 4.—Engineering 


Soil features affecting — 


Soil series and map 
symbols 


Suitability as source of— 


Topsoil 


Road fill 


Highway location 


Foundations for 
low buildings 


Farm ponds 


Reservoir area 


Clearfield: CoC, CoC2..| Fair to depth 


Clinton: CsB, CsC, 
CsC2, CsD2, CtB. 


*Colo: 
CyB. 
For Ely part of 
Ćw Band CyB, see 


Cu, Cv, CwB, 


Ely series. 
Dunbarton: DbD2..... 
Ely: EIB............. 


Flaggy alluvial land: 
Fg. 


Gara: GaC2, GaD2, 
GaE, GaE2, GaF2, 
GaG. 


of 12 inches; 
poor below 
12 inches: 
high clay 
content. 


Fair to depth of 
9 inches; low 
organic-mat- 
ter content; 
poor below 9 
inches: high 
clay content. 


Good to depth 
of 18 inches; 
fair below: 
high clay 
content. 


Fair to 15 
inches: low 
organic-mat- 
ter content; 
poor below 15 
inches: high 
clay content. 


Good to 18 
inches; fair 
below 18 
inches: high 
clay content. 


Not suitable: 
many rock 
fragments on 
surface and 
throughout. 


Fair to depth of 
11 inches: 
low in or- 
ganic matter; 
poor below 
11 inches: 
high in clay 
content. 


Very poor: 


Very poor: 


Very poor: 


Poor: 


Very poor: 


Good: 


high 
compressibility ; 
fair to poor com- 
paction charac- 
teristics; high 
shrink-swell 
potential; seasonal 
high water table; 
clayey substratum 
should not be 
placed in 
embankments. 


Poor to fair: poor 


shear strength 
with fair bearing 
capacity; moder- 
ate to high 
shrink-swell 
potential; narrow 
range of optimum 
moisture content 
for satisfactory 
compaction. 


poor 
bearing capacity 
and shear strength; 


seasonal high water 


table; highly 
compressible; 
high in organic- 
matter content to 
about 3 feet or 
more. 


clay 
subsoil; highly 
plastic and large 
volume change 
when wet; elastic 
substratum; ex- 
cellent limestone. 


moderate to 
high volume 
change and loss 
of bearing capa- 
city when wet; 
difficult to com- 
pact. 


many 
rock fragments on 
surface and 
throughout. 


fair to good 
bearing capacity; 
good workability 
and compaction; 
easily compacted 
to high density. 


Wet and seepy: 


seasonal high 
water table; very 
poor source of 
embankment 
material. 


Rolling topography; 


high moisture 
content in deep 
cuts likely; low 
density; low 
borrow potential; 
uniform material. 


Seasonal high water 


table; generally 
subject to some 
flooding; poor 
foundations for 
high fills. 


24 to 36 inches to 


limestone; lime- 
stone hard and 
level bedded; poor 
borrow potential; 
surface moder- 
ately high in 
organic-matter 
content. 


High organic-matter 


content; seasonally 
high water table; 
subject to local 
flooding for short 
duration. 


Subject to frequent 


flooding; many 
rock fragments. 


Rolling topography; 


variable materials 
in cuts; some cuts 
may be seepy; 
good borrow 
potential. 


Fair bearing 


capacity; poor 
shear strength; 
high compressi- 
bility; seasonal 
high water table; 
seasonally seepy 
and wet. 


Poor shear strength; 


fair bearing capac- 
ity; moderate 
compressibility 
but uniform con- 
solidation. 


Seasonal high water 


table; generally 
subject to some 
flooding; high 
compressibility 
with uneven con- 
solidation. 


All features favor- 


able where foot- 
ing rests on the 
limestone. 


Fair to poor bearing 


capacity; moder- 
ate to high com- 
pressibility; sub- 
ject to local 
flooding for short 
duration. 


Subject to frequent 


flooding. 


Good bearing capac- 


ity and shear 
strength; low 
compressibility ; 
uneven consoli- 
dation. 


Sites suitable for 


reservoir 
are seldom 
available. 


areas 


Low permeability 


when compacted; 
low seepage rates; 
good sites gener- 
ally available. 


High in organic- 


matter content; 
some areas have 
potential for dug- 
out ponds. 


Compacted seal 


blanket needed 
over limestone; 
limestone is frac- 
tured and too 
porous to hold 
water. 


Reservoir bottom 


should be scarified 
and compacted; 
coarse-textured 
layer may be en- 
countered below 
depth of 4 feet. 


Generally not suit- 


able; many rock 
fragments through- 
out; underlain by 
bedrock. 


Low permeability 


when compacted; 
good sites 
generally 
available. 


interpretations—Continued 


MADISON COUNTY, IOWA 


93 


Soil features affecting—Continued 


Farm ponds—Cont. 


Embankment 


Agricultural 
drainage 


Irrigation 


Fair stability on flat 
slopes; poor com- 
paction and 
workability; high 
expansion potential; 
often wet and 
seepy with a high 
water table. 


Fair stability; poor 
compaction above 
optimum moisture 
content and fair at 
or below. 


High in organic-mat- 
ter content in the top 
3 feet or more; poor 
embankment foun- 
dation. 


Fair to good stability; 
shallow to lime- 
stone; some settle- 
ment can be ex- 
pected if large 


fragments are used 
in fills. 


Adequate strength 
and stability; 
moderate to high 
expansion potential; 
good compaction at 
or near optimum 
moisture content. 


High organie-matter 
content; many rock 
fragments. 


Adequate stability; 
easily compacted to 
high density; good 
workability; good 
for cores. 


Very slow permea- 
bility below a 
depth of 35 to 45 
inches; interceptor 
tile are needed; 
placement is 
critical. 


Not needed. ....... 


Subject to flooding 
and seasonal high 
water table; tile 
function satis- 
factory. 


Not needed......... 


Wetness due to 
seepage; use inter- 
ceptor tile where 
needed. 


Subject to frequent 
flooding; many 
rock fragments 
throughout. 


Not needed... 


Slow intake rate; 
high available 
water capacity; 
wetness is 
generally a 
limitation. 


Moderate intake 
rate; high avail- 
able water capac- 
ity; erosion con- 
trol needed on 
slopes of 3 per- 
cent and above. 


Medium intake 
rate; high avail- 
able water capac- 
ity; commonly 
needs artificial 
drainage; gener- 
ally subject to 
some degree of 
flooding. 


Low available water 
capacity; moder- 
ate intake rate; 
requires frequent 
application of 
water. 


Moderate intake 
rate; high avail- 
able water capac- 
ity; high poten- 
tial for farming. 


Not suitable as 
cropland; sub- 
ject to flooding. 


Subject to high 
rate of runoff; 
high available 
water capacity; 
erosion control 
practices needed. 


Terraces and 
diversions 


Grassed waterways 


Wetness and high 
water table 
commonly hinder 
construction; 
artificial drainage 
is needed. 


Cuts should be held 
to a minimum to 
prevent exposure 
of less productive 
subsoils. 


Not needed be- 
cause of topog- 
raphy. 


Limestone bedrock 
hinders construc- 
tion; cuts should 
be held to a 
minimum. 


Not needed because 
of topography; 
diversions inter- 
cept overflow. 


Not needed... 


Suitable on slopes of 
less than 12 per- 
cent; cuts should 
be held to a min- 
imum because of 
less productive 
subsoils. 


Seepage and high 
water table 
commonly 
hinder construc- 
tion; artificial 
drainage is 
needed. 


Tile needed along 
side to prevent 
seepage so that 
vegetation can 
be established. 


Not needed be- 
cause of topog- 
raphy. 


Difficult to estab- 
lish vegetation 
where bedrock 
is shallow. 


Tile needed to 
prevent seepage 
so that vege- 
tation can be 
established. 


Many rock frag- 
ments through- 
out. 


Tile needed to 
keep waterway 
dry so that 
vegetation can 
be established. 


Limitations for 
septic tank 
filter fields 


Severe: very 
slow permea- 
bility; seepy 
with a seasonal 
high water 
table. 


Moderate: mod- 
erately słow 
permeability. 


Severe: seasonal 
high water table; 
generally sub- 
ject to some de- 
gree of flooding; 
moderately slow 
permeability. 


Severe: Limestone 
encountered at 
depth of 30 
inches; and very 
slowly permeable 
layer above the 
limestone. 


Moderate to 
severe: season- 
al high water 
table. 


Severe: subject to 
frequent flood- 
ing; many rock 
fragments 
throughout. 


Moderate: on 
slopes less than 
9 percent; 
moderately 
slow perme- 
ability. 
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TABLE 4.—Engineering 


Suitability as source of— 


Soil series and map 
symbols Topsoil 


Road fill 


Soil features affecting— 


Highway location 


Givin: Gn,Go........ Fair to depth of 
11 inches: 
low in 
organic 
matter; poor 
below 1 
inches: high 
clay content. 


Gosport: GpE, GpF...| Fair to depth of 
13 inches; 
poor below 
13 inches: 
low fertility. 


Hixton: HxG......... Fair to depth of 
19 inches: 
low in or- 
ganic matter; 
poor below 19 
inches: low 
fertility. 


Judson: JuB......... Good to depth 
of 52 inches. 


Kennebec: Ke... ..... Good to depth 
of 52 inches. 


Keswick: KkD2....... Fair to depth of 
9 inches: 

low in organic 
matter; poor 
below 9 
inches: low 
fertility; high 
clay content. 


Very poor: low 
bearing capacity 
when wet; poor 
shear strength; 
large volume 
change; difficult 
to compact to 
high density; nar- 
row range of 
moisture content 
for satisfactory 
compaction. 


Very poor in the 
subsoil; unsuit- 
able in the sub- 
stratum: poor 
shear strength; 
high shrink-swell 
potential. 


Good: good bear- 
ing capacity; 
low compressi- 
bility; small 
volume change 
with moisture 
content. 


Poor: high in 
organic-matter 
content upper 2 
or 3 feet; low bear- 
ing capacity when 
wet; difficult 
to compact to 
high density. 


Fair to poor: 
medium to high 
in organic-matter 
content in top 2 
feet; fair to poor 
bearing capacity; 
high compressi- 
bility. 


Poor to depth 
of about 4 feet; 
good in sub. 
stratum: elastic; 
moderate to high 
shrink-swell 
potential; sub- 
stratum high 
density mate- 
rials; good work- 
ability and 
compaction. 


Seasonally high 
water table; low 
borrow potential; 
poor workability 
when wet; nearly 
level topography. 


Borrow often wet 
and seepy; land- 
slides of natural 
soil or road fill 
over the sloping 
shale likely. 


Good borrow poten- 
tial above the 
sandstone; some- 
what erodible. 


Subject to local 
runoff; may have 
seepy areas in 
some places; low 
borrow potential; 
high in organic- 
matter content. 


Subject to flooding; 
medium to high 
in organic-matter 
content in top 2 
to 3 feet; poor 
foundation for 
high fills. 


Rolling topography; 
may have seepage 
in some cuts; high 
susceptibility to 
frost action where 
sand pockets 
occur. 


Foundations for 
low buildings 


Farm ponds 


Reservoir area 


Moderate to high 
compressibility ; 
uniform consoli- 
dation; seasonal 
high water table; 
saturation may 
cause loss of cohe- 
sion, resulting in 
settlement. 


Poor shear strength 
and bearing 
capacity; high 
compressibility 
and shrink-swell 
potential; seasonal 
high water table. 


Low compressibility ; 
good shear 
strength; small 
volume change 
with change in 
moisture content. 


High compressi- 
bility; fair bear- 
ing capacity and 
shear strength; 
subject to local 
runoff from 
higher areas. 


Fair to poor bear- 
ing capacity; fair 
shear strength; 
subject to flood- 
ing; and occa- 
sional water table 
above depth of 4 
feet may occur. 


Low compressi- 
bility; good 
bearing capacity 
below 4 feet; 
highly expansive 
if subject to wide 
fluctuation in 
moisture content. 


Good sites unlikely; 
low permeability 
when compacted. 


Low permeability; 
occasionally 
mixed with sand- 
stone that may 
need a seal 
blanket. 


Material too porous 
to hold water. 


Reservoir bottom 
should be seari- 
fied and compact- 
ed; some seepage 
can be expected. 


Not used for reser- 
voirs, because of 
topography and 
position. 


Low permeability ; 
seepage will be 
low. 
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Soil features affecting—Continued 


Farm ponds—Cont. 


Embankment 


Agricultural Trrigation 


drainage 


Low stability when 
wet; moderate to 
high shrink-swell 
potential; high com- 
pressibility ; narrow 
range of moisture 
content for satis- 
factory compaction. 


Clayey subsoil and 
shaly substratum; 
high shrink-swell 
potential and 
tendency to creep in 
embankment; low 
permeability and 
and high shrink- 
swell potential. 


Pervious; high sta- 
bility and low 
volume change; 
susceptible to 


piping. 


.| Fair stability; high 
compressibility ; 
moderate expansion 
potential; difficult 
to compact except 
at optimum mois- 
ture content. 


Medium to high in 
organic-matter con- 
tent to depth of 2 
or 3 feet; fair 
stability and fair 
compaction in the 
material below the 
surface layer; poor 
embankment 
foundation. 


Fair to good stabil- 
ity; generally 
good for impervi- 
ous cores; moderate 
to high shrink-swell 
potential; good 
compaction at or 
near optimum 
moisture content; 
low compressi- 
bility. 


454—418—74——7 


High available 
water capacity; 
requires tile 
drainage before 
irrigation. 


Moderately slow 
permeability ; 
seasonal high 
water table; 
occasional de- 
pressional areas; 
tile drains satis- 


factory. 

Not needed- -- Not needed because 
of steep slopes 
and low poten- 
tial for farming. 

Not needed. ........ Not needed because 


of steep slopes 
and low potential 
for farming. 


Drainage not needed | High available 
except in occa- water capacity; 
sional seepage moderate intake 
areas; use inter- rate; high poten- 
ceptor tile. tial for farming. 


Subject to flooding..| High available 
water capacity; 
medium intake 
rate; subject to 
flooding. 


High available 


Slowly permeable 
water capacity; 


layer causes seep- 
age; interceptor 
tile needed. subject to runoff 
and erosion; low 
potential as 


cropland. 


slow permeability ; 


Terraces and 
diversions 


Not needed because 
of topography. 


Low potential for 
farming; 
clayey infertile 
subsoil. 


Low potential for 
farming and 
sandy infertile 
subsoil. 


Terraces generally 
not needed; diver- 
sions intercept 
local overflow. 


Not needed because 
of topography 
and position. 


Unfavorable subsoil 
in most places; 
terrace channel 
can be wet and 
seepy; cuts should 
be held to a mini- 
mum; slopes com- 
monly exceed 12 
percent. 


Grassed waterways 


Not needed 
because of 
topography. 


Difficult to 
vegetate; clayey 
subsoil is low 
in fertility and 
strongly acid. 


Difficult to vege- 
tate; sandy 
subsoil is low 
in fertility. 


Tile helpful to 
control seepage 
so that vegeta- 
tion can be 
established. 


Generally not 
needed; no soil 
limitations. 


Tile needed to con- 
trol seepage so 
that good veg- 
etation can be 
established. 


Limitations for 
septic tank 
filter fields 


Severe unless 
tile drained: 
seasonal high 
water table; 
moderately 
slow permea- 
bility. 


Very severe: very 
slow permea- 
bility in the 
soil and sub- 
stratum. 


Very severe: 
slopes exceed 9 
percent; under- 
lain with 
sandstone. 


Slight to moderate: 
periodic flooding 
can cause 
damage to 
filter field. 


Moderate to 
severe: subject 
to flooding; a 
high water 
table may 
occasionally 
occur. 


Severe: slow 
permeability ; 
seasonally wet 
and seepy. 
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Soil series and map 


symbols 


Ladoga: 
LaC, LaC2, LaD, 
LaD2, LaE2, LbB. 


Lamoni: LcC, LcC2, 
LcD, LcD2, LcD3. 


Lindley: 
LdF, LdG, LeE3. 


Macksburg: MbA, 
MbB. 
Martinsburg: MgB.... 


LaB, LaB2, 


LdD2, LdE2, 


‘Suitability as source of— 


Topsoil 


Fair to depth of 
9 inches: 
low in or- 
ganic-matter 
content; poor 
below 9 
inches: high 
clay content. 


Fair to depth of 
17 inches; 
poor below 17 
inches: high 
elay content 
and low 
fertility. 


Fair to depth of 
9 inches: 
low in or- 
ganic-matter 
content; poor 
below 9 
inches: high 
clay content. 


Fair to depth of 
18 inches: 
high clay 
content; poor 
below 18 
inches: high 
clay content. 


Fair to good 
to depth 
of 23 inches: 
low in or- 
ganic-matter 
content; fair 
below 23 
inches: high 
clay content. 


Road fill 


Fair to poor: fair 
bearing capacity; 
poor shear 
strength; mod- 
erate to high 
shrink-swell po- 
tential; difficult 
to compact to 
high density; nar- 
row range of 
moisture content 
for suitable 
compaction. 


Poor: elastic; high 
volume change 
with change in 
moisture content; 
difficult to com- 
pact properly; 
low stability at 
high moisture 
content. 


Good: fair to good 
bearing capacity; 
low compressi- 
bility; easily com- 
pacted to high 
density; moderate 
volume change 
with change in 
moisture content. 


Poor to very poor: 
fair to poor bear- 
ing capacity and 
poor shear 
strength; high 
shrink-swell po- 
tential; high 
compressibility. 


Poor: large volume 
change and loss 
of bearing capac- 
ity when wet; 
difficult to 
compact to high 
density; very 
narrow range of 
moisture con- 
tent for satis- 
factory compac- 
tion. 


Highway location 


Rolling topography ; 
high moisture 
content in some 
deep cuts. 


Seasonal high water 
table; moderately 
high in organic- 
matter content; 
often high mois- 
ture content in 
cuts; poor bor- 
row potential. 


Rolling and steep 
topography; good 
source of borrow; 
some cuts may 
be seepy; low 
organic-matter 
content in 
surface. 


Very poor source of 
borrow; high in 
organic-matter 
content to depth 
of about 1% feet. 


Subject to local 
runoff: may have 
seepy areas in 
some places; low 
borrow potential; 
moderately high 
in organic-matter 
content. 


Soil features affecting— 


Foundations for 
low buildings 


Fair bearing ca- 
pacity; poor shear 
strength; mod- 
erate compressi- 
bility; uniform 
consolidation. 


Very expansive 
when subjected 
to wide fluctua- 
tion in moisture 
content; fair 
bearing capacity; 
uneven con- 
solidation. 


Fair to good bear- 
ing capacity and 
shear strength; 
low compressi- 
bility; uneven 
consolidation. 


Fair to poor bear- 
ing capacity; high 
compressibility ; 
high shrink-swell 
potential. 


High compressibility ; 
fair bearing capac- 
ity and shear 
strength; subject 
to local runoff 
from higher 
areas. 


Farm ponds 


Reservoir area 


Uniform material; 
low permeability 
when compacted. 


Good; very low 
permeability 
when compacted. 


Good sites likely; 
low permeability. 


Not normally used 
for reservoirs, 
because of topog- 
raphy; moder- 
ately slow to 
moderate un- 
compacted per- 
meability. 


Reservoir bottom 


should be scarified 
and compacted; 
some seepage can 
be expected. 
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Farm ponds—Cont. 
Embankment 


Low stability when 
wet; poor compac- 
tion above optimum 
moisture content; 
low permeability 
when compacted; 
moderate to high 
shrink-swell 
potential. 


Fair to good stability 
on flat slopes; im- 
pervious when com- 
pacted; suitable for 
cores; high expan- 
sion potential. 


Good stability ; easily 
compacted to high 
density; usable for 
core material; low 
permeability when 
compacted; good 
workability. 


Fair to poor stability ; 
high compressibility ; 
high shrink-swell 
potential; low com- 
pacted permeability. 


Fair stability; high 
compressibility ; 
moderate expansion 
potential; difficult 
to compact except 
at optimum mois- 
ture content. 


Soil features affecting—Continued 


Agricultural 
drainage 


Slowly permeable 
layer; interceptor 
tile needed 
upslope. 


Not needed......... 


Would benefit from 
tile drainage in 
years when water 
table is high. 


Not needed......... 


Irrigation 


Moderate intake 
rate; high avail- 
able water capac- 
ity; erosion con- 
trol practices 
needed. 


Slow intake rate 
and slow permea- 
bility; low poten- 
tial for farming. 


High available water 
capacity ; subject 
to high rate of 
runoff and ero- 
sion; low natural 
fertility. 


High available water 
capacity; medium 
to slow intake 
rate; a good soil 
for farming. 


High available 
water capacity; 
medium intake 
rate; subject to 
erosion and 
gullying. 


Terraces and 
diversions 


Suitable on slopes 
of less than 12 
percent. 


Low fertility in 
subsoil; where 
elayey, subsoil 
is difficult to 
vegetate if 
exposed. 


Slopes generally 
exceed 12 percent 
and commonly 
are irregular and 
steep. 


Not needed because 
of topography. 


Soil properties are 
favorable. 


Grassed waterways 


Tile generally 
needed to con- 
trol seepage so 
that vegetation 
can be 
established. 


Difficult to vege- 
tate where sub- 
soil is exposed; 
topdressing 
commonly 
required. 


Difficult to vege- 
tate; tile com- 
monly needed 
to control 
seepage. 


Soil properties 
are favorable. 


Soil properties are 
favorable. 


Limitations for 
septic tank 
filter fields 


اال ل ال ا مت سس | ی سس 


Slight to moderate 
on slopes of less 
than 9 percent; 
slopes commonly 
exceed 9 percent. 


Severe: slow 
permeability ; 
seasonally wet 
and seepy. 


Severe: slopes 
exceed 9 per- 
cent; moderately 
slow permea- 
bility in subsoil. 


Moderate: mod- 
erately slow 
permeability ; 
in some areas 
the water table 
is occasionally 
above depth of 
4 feet. 


Slight: moderate 
permeability. 
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or the Clanton 
part of MyD2 
and MyE2, see 
Clanton series. 


low in 
organic-mat- 
ter content; 
poor below 13 
inches: high 
clay content; 
low fertility. 


of 55 inches. 


bearing capac- 
ity when wet; 
large volume 
change with 
moisture content; 
good in sub- 
stratum; small 
volume change 
with moisture 
content; easily 
compacted to 
high density. 


organic-matter 


moisture content 
in some cuts; sus- 
ceptible to frost 
action; seasonally 
wet and seepy; 
difficult to veg- 
etate cuts. 


matter content to 


subject to frost 
heave and loss of 
bearing capacity 
on thawing. 


capacity; fair 


Soil series and ma Farmi pond 
symbols p Topsoil Road fill Highway location Foundations for duni 
low buildings 
Reservoir area 
“Mystic: MtD2, Fair to depth Fair to poor in Fair to good borrow | Gooë bearing capac- | Low permeability 
MyD2, MyE2. of 13 inches: subsoil: low potential; high ity in substratum; when compacted; 


coarse textured 
strata may be en- 
countered below 
depth of 4 to 5 feet. 


Nevin: NeA, NeB..... Good to depth | Poor: poor bear- Nearly level topog- Moderate to high Suitable sites un- 
of 17 inches; ing capacity and raphy; high in compressibility; likely; low perme- 
fair below 17 fair shear organic-matter poor bearing ca- ability when com- 
inches: high strength; large content; seasonal pacity; sub- pacted; fluctuation 
clay content. volume change high water table; ject to occasional of water table. 

with change in low borrow poten- flooding; seasonal 
moisture con- tial. high water table. 
tent; elastic and 

difficult to com- 

pact properly. 

Nira: NIC2..........- Good to depth | Fair to poor: Low borrow poten- Highly compressible; | Commonly too high 
of 12 inches; moderate volume tial; high mois- subject to frost in the landscape 
fair below 12 change and ture content can heave; low for suitable sites; 
inches: high very low bear- often be expected bearing capacity. low permeability 
clay content. ing capacity in cuts. when compacted. 

when wet; dif- 
ficult to compact 
to high density. 
*Nodaway: Nm, Nn, Fair: may be Poor: low bearing Nearly level topog- High compressi- Reservoir area needs 
NoB. hard to capacity and raphy; subject to bility; subject to to be compacted; 
For Martinsburg stabilize moderate volume frequent flooding. frequent flooding; some seepage can 
part of NoB, see where slopes change when wet; low bearing be expected. 
Martinsburg are steep. low stability capacity. 
series. when wet; difficult 
to compact to 
high density. 

Nordness: NrE....... Fair to depth of | Very poor: 15 inches | High need for cuts All features favor- 15 inches or less to 
12 inches; or less to lime- and fills; lime- able where footing fractured bed- 
limestone stone bedrock. stone hard and rests on bedrock. rock. 
fragments; level bedded. 
poor below 12 
inches: lime- 
stone bedrock. 

Olmitz: OmB, OmC....| Good to depth Poor: high in High in organic- Fair to poor bearing | Seldom used for 


reservoir areas 


content to depth depth of 2 to 3 shear strength; because of 
of 2 to 3 feet; feet; poor source medium com- position on the 
fair to poor bear- of embankment pressibility ; landscape. 


ing capacity; 
moderate shrink- 
swell potential. 


material; fair 
source in sub- 
stratum. 


moderate shrink- 
swell potential. 
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Limitations for 
Farm ponds—Cont. 


septic tank 
Agricultural Irrigation Terraces and Grassed waterways ter fields 
drainage diversions 
Embankment 

Good stability ; semi- Generally not Moderate to high Low fertility in sub- | Generally not Severe: slowly 
impervious to im- needed, but in- available water soil; tilth poor needed because permeable sub- 
pervious when com- terceptor tile capacity ; slowly where subsoil is of their position soil; poor filtering 
pacted; good work- properly placed ermeable subsoil ; exposed. on the land- material below 
ability; low com- can reduce seepy ow potential for scape. depth of 5 feet. 
pressibility. conditions. farming. 

Fair stability; poor Generally not Moderate intake Not needed because | Not needed be- Moderate to severe: 
compaction above needed. rate; high avail- of topography; di- cause of topog- seasonal high 
optimum moisture able water capac- versions prop- raphy. water table. 
content; moderate ity; high potential erly placed in- 
to high shrink- for farming. tercept local run- 
swell potential; e off and reduce 
high compressi- wetness and sil- 
bility. tation. 

Low stability when Generally not High available Suitable on slopes Tile needed to Moderate: mod- 
wet; poor workabil- needed except water capacity; of less than 12 control seepage erately slow 
ity above or below where small seeps subject to ero- percent; terraces so that veg- permeability. 
optimum moisture are a limitation; sion. can increase seep- etation can be 
content; highly interceptor tile age unless care- established. 
compressible. will control seepage. fully placed and 

constructed. 

Low stability at high Subject to flooding. -| Moderate intake Not needed because | Tile may be Severe: subject 
moisture content; rate; high avail- of topography. needed to con- to frequent 
poor compaction able water trol seepage so flooding. 
above optimum capacity; subject that vegetation 
moisture content; to flooding. can be estab- 
suitable for shell but lished. 
not for core; expan- 
sion potential 
moderate; poor 
resistance to piping. 

15 inches or less to Not needed......... Very low available Bedrock at depth of | Less than 15 Very severe: 15 
bedrock. water capacity; 15 inches or less. inches to bed- inches or less to 

very shallow to rock. limestone bed- 
bedrock; low rock. 

otential for 

arming. 

High in organie-matter | Not needed......... High available water | Soil properties are Soil properties are | Slight: moderate 
content to depth of capacity; medium favorable. favorable. permeability. 
2 to 3 feet; fair intake rate; sub- 

Stability; fair to ject to erosion and 
poor workability gullying. 


and compaction; 
medium to high 
compressibility. 
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Soil series and map 
symbols 


Sharpsburg: SbA, 
SbB, SbB2, SbC, 
SbC2, SbD2, ScA, 
ScB. 


*Shelby: ShD2, ShE, 
ShE2, ShF2, SkE3, 
SIC2, SID, SID2, 
SID3, SIE2, SIE3. 

For Lamoni part of 
SIC2, SID, 
SID2, SID3, 
SIE2, SIE3, 
see Lamoni 
series. 


Sloping stony land: 
SoE. 


Spillville: Sr.......... 


Spillville, flaggy sub- 
stratum: Ss. 


Steep rock land: StG...| Not suitable. .. 


Suitability as source of— 


Topsoil 


Good to depth 
of 11 inches; 
fair below 11 
inches: high 
clay content. 


Good to depth 
of 11 inches; 
fair below 
11 inches: 
high clay 
content. 


Not suitable: 
many rock 
fragments. 


Good to depth 
of 10 inches; 
poor below 10 
inches: high 
clay content. 


Good to depth 
of 53 inches. 


Good to depth 
of 32 inches. 


Poor: 


Good: 


Very poor: 


Poor: 


Not suitable 


Road fill 


fair to poor 
bearing capacity; 
high shrink-swell 
potential; medium 
to high compressi- 
bility; difficult to 
compact to high 
density. 


fair to good 
bearing capacity; 
low compressi- 
bility; good work- 
ability and com- 
paction; easily 
compacted to high 
density. 


Variable... یی‎ 


large 
loss of bearing 
capacity and high 
volume change 
when wet; 
difficult to com- 
pact properly; 
moderate to high 
compressibility. 


Fair to poor: 


moderate volume 
change and loss 
of bearing 
capacity when 
wet; high to 
medium in 
organic-matter 
content; low 
density material. 


high to 
medium organic- 
matter content; 
flaggy in the 
substratum. 


Highway location 


Poor source of 


borrow; rolling 
topography. 


Rolling topography; 


variable material 
in cuts; some cuts 
may be seepy; 
good borrow 
potential. 


Variable soil mate- 


rials with bedrock 
fragments; slopes 
to 18 percent. 


Depressional topog- 


raphy; high 

water table; 
moderately high 
organic-matter 
content in surface; 
individual areas 1 
to 2 acres in size; 
no borrow 
potential. 


Subject to flooding; 


medium to high in 
organic-matter 
content in upper 
3 to 4 feet. 


Subject to flooding; 


medium to high in 
organic-matter 
content. 


Steep slopes 


Soil features affecting— 


Foundations for 
low buildings 


Fair to poor bearing 


capacity and 
shear strength; 
high shrink-swell 
potential. 


Good bearing 


capacity and shear 
strength; low 
compressibility ; 
uneven consolida- 
tion. 


Variable soil 


material. 


Poor bearing capac- 


ity; moderate to 
high com- 
pressibility ; 
uniform con- 
solidation; high 
water table. 


Subject to flooding; 


fair bearing 
capacity and 
shear strength; 
moderate com- 
pressibility. 


Subject to flooding; 


fair bearing 
capacity and 
shear strength; 
moderate com- 
pressibility. 


Farm ponds 


Reservoir area 


Scarify and compact 
reservoir bottom. 


Low permeability 
when compacted; 
good sites gen- 
erally available. 


Suitable sites not 
generally available. 


Suitable sites un- 
likely; low 
permeability 
when compacted. 


Suitable sites un- 
likely; subject to 
flooding. 


Suitable sites un- 
likely; subject to 
flooding. 
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Farm ponds— Cont. 


Embankment 


Fair to poor stability ; 
fair to poor compac- 
tion characteristics; 
high shrink-swell 
potential. 


Adequate stability; 
easily compacted to 


Agricultural 
drainage 


Not needed. ....... 


Seepage at loess-till 
contact can be 


Irrigation 


High available water 


capacity; medium 
intake rate; sub- 
ject to runoff and 
erosion. 


High available water 


capacity; erosion 


Terraces and 
diversions 


Soil properties are 
favorable. 


Cuts should be held 
to a minimum 


Grassed waterways | 


Soil properties are 
favorable. 


Tile needed to 
keep waterway 


Limitations for 
septic tank. 
filter fields 


Slight to moderate: 
moderate to 
moderately slow 
permeability. 


Moderate on 
slopes of less 


ከ188 density; good controlled by control practices because of less dry so that than 9 percent, 
workability; suitable interceptor tile; needed. productive sub- vegetation can severe on slopes 
cores. otherwise drainage soil. be established. greater than 9. 
not needed. percent: mod- 
erately slow 
permeability. 

Many rock fragments; | Not suitable as Not suitable. ____-_. Many rocky . Mańy rock Severe: many 
variable soil cropland. fragments; not fragments. rock fragments; 
properties. cropland. variable depths 

to bedrock; 
variable soil 
properties. 

Low stability when Very slowly perme- High available Not needed because | Not needed Severe: high 
wet; moderately able layer; tile water capacity; of topography. because of water table; 
high shrink-swell may not drain all soil requires topography. slowly 
potential; poor areas; some areas drainage before permeable. 
workability when slightly depressed irrigating. 
wet; moderate to will benefit from 
high compressibility. surface drains. 

Moderate stability; Subject to flooding...) High available water | Not needed because | Not needed.------ Moderate to severe: 
semipervious; capacity; may of topography; subject to 
moderate volume need flood diversions flooding. 
change; poor protection; high properly placed 
resistance to agricultural intercept local 
piping. potential. runoff and 

siltation. 

Flaggy in substratum; | Subject to flooding; | Medium available Not needed because | Not needed....... Severe: subject 
medium to high in flaggy sub- water capacity; of topography. to flooding; 
organic-matter stratum. may need flood flaggy lime- 
content. protection. stone in sub- 

stratum. 

Not suitable.......... Steep; rocky. ......- Steep; rocky........ Steep; rocky........ Steep; rocky...... Not applicable. 
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Soil series and map 


symbols Topsoil 


Good to depth 
of 27 inches; 
poor below 27 
inches: 
high clay 
content. 


Vesser: VeA, VeB..... 


Poor: high 
clay content. 


Poor: high 
clay content. 


Winterset: Wc. |... Fair to depth of 
19 inches: 
high clay con- 
tent; poor 
below 19 
inches: high 


clay content. 


Wiota: WoA, WoB___.| Good to depth 
of 18 inches; 
fair below 18 
inches: high 


clay content. 


Zook: ZoA, ZoB...... Poor: high 


clay content. 


Poor: 


Very poor: 


Very poor: 


Very poor: 


Poor: 


Very poor: 
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Road fill 


low bearing 
capacity when wet; 
poor shear 
strength; large 
volume change; 
difficult to 
compact to high 
density; narrow 
range of moisture 


‘content for 


satisfactory 
compaction. 


poor 
bearing capacity; 
very high volume 
change with 
change in mois- 
ture content; elas- 
tic; difficult to 
compact; narrow 
range of moisture 
content for suit- 
able compaction. 


poor 
bearing capacity; 
very high volume 
change with 
change in mois- 
ture content; elas- 
tic; difficult to 
compact; narrow 
range of moisture 
content for suit- 
able compaction. 


poor 
bearing capacity; 
difficult to com- 
pact to high 
density; high in 
organic-matter 
content to depth 
of 134 to 2 feet; 
seasonally high 
water table. 


moderately 
high volume 
change and loss 
of bearing capac- 
ity when wet; 
difficult to com- 
pact to high 
density. 


subject 
to extremely high 
volume change 
and loss of bearing 
capacity when 
wet; highly elas- 
tie; difficult to 
compact properly. 


Highway location 


Seasonally high 
water table; low 
borrow potential; 
poor workability 
when wet; 
nearly level 


topography. 


High organic-matter 
content in surface 
layer; high water 
table; subject to 
flooding; low 
borrow potential; 
large settlements 
under embank- 
ments. 


High organic-matter 
content in surface 
layer; high water 
table; subject to 
flooding; low 
borrow potential; 
large settlements 
under embank- 
ments. 


Level topography; 
seasonal high 
water table; 
unsuitable as 
source of borrow 
material. 


Nearly level to 
gently sloping 
topography; low 
borrow potential; 
high organic- 
matter content in 
surface layer. 


Level to depressed 
topography; high 
organic-matter 
content in upper 
layers; high water 
table; unsuitable 
for borrow ma- 
terial; large set- 
tlements under 
embankments. 


TABLE 4.—Engineering 
۱ ۱ 
Suitability as source of 一 


Soil features affecting— 


Foundations for 
low buildings 


Moderate to high 
compressibility; 
uniform con- 
solidation; 
seasonal high 
water table; 
saturation may 
cause loss of 
cohesion resulting 
in settlement. 


Poor bearing capac- 
ity and shear 
strength; medium 
to high com- 
pressibility; sub- 
ject to very 
dangerous expan- 
sion if initially 
dry. 


Poor bearing capac- 
ity and shear 
strength; medium 
to high com- 
pressibility; sub- 
ject to very 
dangerous expan- 
sion if initially 
dry. 


Fair to poor bearing 
capacity; high 
compressibility ; 
high shrink-swell 
potential; seasonal 
high water table. 


High compressibil- 
ity; fair bearing 
capacity; if ini- 
tially dry, subject 
to high expansion 
potential. 


Poor bearing capac- 
ity and shear 
strength; medium 
to high compres- 
sibility; high 
water table; sub- 
ject to dangerous 
shrinkage on 
drying. 


Farm ponds 


Reservoir area 


Good sites unlikely; 


low permeability 
when compacted. 


Suitable sites un- 


likely; may be 
suitable for dug- 
out ponds; subject 
to flooding; very 
slowly permeable. 


Suitable sites un- 


likely; may be 
suitable for dug- 
out ponds; subject 
to flooding; very 
slowly permeable. 


Not suitable for 


conventional pond 
sites; some areas 
may have poten- 
tial for dug-out 
ponds. 


Suitable sites un- 


likely; reservoir 
bottom should be 
scarified and com- 
pacted; some areas 
too porous to 

hold water. 


Suitable sites un- 


likely; level to 
depressed topog- 
raphy; subject to 
flooding; very low 
permeability. 
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interpretations— Continued 


一 一 -一 


Soil features affecting—Continued 
ND 


Farm ponds—Cont. 


Embankment 


Low stability when 
wet; moderate to 
high shrink-swell 
potential; high 
compressibility ; 
narrow range of 
moisture content for 
satisfactory 
compaction. 


Impervious; fair sta- 
bility on flat slopes; 
poor compaction 
and workability; 
high shrink-swell 
potential. 


Impervious; fair sta- 
bility on flat slopes; 
poor compaction 
and workability ; 
high shrink-swell 
potential. 


content to depth of 
114 to 2 feet; fair 
stability but poor 
compaction charac- 
teristics below; 

low compacted 
permeability. 


Fair stability; mod- 
erate to high 
shrink-swell poten- 
tial; high compressi- 
bility. 


Impervious stability 
when wet; poor 
compaction and 
workability; high 
shrink-swell poten- 
tial. 


High in organic-matter 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed waterways 


Limitations for 
septic tank 
filter fields 


| -一 一 | 一 -一 一 -一 一 一 | 一 | 一 


Moderately perme- 
able; tile will 
function. 


Very slow permeabil- 
ity; tile will not 
function; surface 
ditches across 
dominant slopes 
are beneficial. 


Very slow permeabil- 
ity below a depth 
of 15 inches; tile 
will not function 
properly; surface 
ditches across 
dominant slopes 
are beneficial ; 
subject to flood- 
ing. 


Slowly permeable; 
tile function sat- 
isfactory. 


Not needed......... 


Slow permeability; 
tile may not drain 
all areas satisfac- 
torily; proper 
spacing and depth 
important; subject 
to flooding. 


High available 
water capacity; 
requires tile 
drainage before 
irrigation. 


Water intake rate 
varies with 
amounts of 
vertical cracking; 
medium available 
water capacity; 
very slowly 
permeable; diffi- 
cult to obtain 
suitable drainage. 


Water intake rate 


is moderately slow; 


medium available 
water capacity; 
very slowly 


premeable below a 
depth of 15 inches; 


difficult to obtain 
suitable drainge. 


High available water 


capacity; slow in- 
take rate; artifi- 
cial drainage is 
generally needed 
for best plant 
growth. 


Moderate intake 
tate; high avail- 
able water capac- 
ity; high poten- 
tial for farming. 


Intake rate varies 
with amount of 
vertical cracking; 
high available 
water capacity; 
requires drainage 
before irrigation. 


Not needed because 
of topography. 


Not needed because 
of topography. 


Not needed because 
of topography. 


Not needed because 
of topography. 


Terrace construction 
difficult because 
of shapes of 
slopes; diversions 
properly placed 
intercept runoff 
from uplands. 


Not needed because 
of topography; 
diversions prop- 
erly placed can 
improve wetness 
and reduce 
siltation. 


Not needed 
because of 
topography. 


Not needed 
because of 
topography. 


Not needed 
because of 
topography. 


Generally not 
neeed because 
of topography; 
sometimes wet 
for earth 
moving. 


Soil features 
favorable. 


Not needed be- 
cause of topog- 


raphy. 


Severe unless tile 
drained: 
seasonal high 
water table; 
moderate 
permeability. 


Very severe: very 
slow permeabil- 
ity; high water 
table. 


Very severe: very 
slow permeabil- 
ity; high water 
table. 


Severe: seasonal 
high water 
table; moder- 
ately slow to slow 
permeability. 


Slight: moderate 
permeability. 


Very severe: 
slowly perme- 
able; subject to 
flooding. 
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SOIL SURVEY 


TABLE 5.—Engineering 


[Tests for all but the Sharpsburg soil performed by the lowa State Highway Commission in accordance with procedures of the American 


Soil name and location 


Gara loam: 
175 feet south and 780 feet east 
of NW. corner, sec. 29, T. 75 
N., R. 28 W. 


Macksburg silty clay loam: 
783 feet west and 39 feet north 
of SE. corner, sec. 31, T. 76 N., 
R. 28 W. 


Nevin silty clay loam: 
2,200 feet east and 220 feet north 
of SW. corner, sec. 11, T. 75 N., 
R. 28 W. 


Sharpsburg silty clay loam: 
E sec. 4, T. 74 N., R. 27 W.; 
2.5 miles NW. of Peru. 


Winterset silty clay loam: 

450 feet north of road center and 
25 feet west of SE. corner, 
SW!,NE}, sec. 4, T. 75 N., 

R. 28 W. 


Wiota silt loam: 
680 feet north and 95 feet west of 
SE. corner, NESE}, sec. 36, 
T. 76 N., R. 27 ۰ 


Parent material 


Kansan till. 


Wisconsin loess. 


Alluvium. 


Loess. 


Wisconsin loess. 


Alluvium. 


Report No. 


AAD7-2802 
AAD7-2803 
AAD7-2804 


AAD7-2811 
AADY7-2812 
AAD7-2813 


AAD7-2808 
AAD7-2809 
AAD7-2810 


S30912 
S30913 
830914 


AAD7-2814 
AAD7-2815 
AAD7-2816 


AA D7-2805 
AAD7-2806 
AAD7-2807 


Depth 


Moisture-density ! 


Maximum | Optimum 


dry density moisture 


Mechanical analysis 2 


Percentage passing sieve— 


| ۲ No. 4 
34-in. 3-in. (4.7 
mm.) 
100 99 99 
E دنه دای‎ 100 
کے‎ = 100 


1 Based on method described in Moisture-density Relations of Soils Using a 5.5-Ib. Rammer and a 12-in. Drop, AASHO Designation 


T 99-57 Method A (1). 


2 Mechanical analyses according to the AASHO Designation T 88. Results b 


y this procedure frequently may differ somewhat from 
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, 
the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, 
includin g that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method 
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test data 
Association of State Highway Officials (AASHO); tests for the Sharpsburg soil were performed by the U.S. Bureau of Public Roads] 


Mechanical analysis :一 Continued 


== Classification 
Percentage passing sieve—Con. Percentage smaller than— Liquid | Plastic- | Specific 
MEN limit ity index) gravity 
No. 10 No. 40 No. 200 0.05 0.02 0.005 0.002 0.001 AASHO 3 Unified * 
(2.0 (0.42 (0.074 mm. mm. mm. mm. mm. 
mm.) mm.) mm.) 
98 91 69 62 42 25 19. یجید‎ 33 12 |] ۸-6 )8( CL 
99 94 80 73 60 45 40 |... 47 27 یت ا"‎ eee A-7-6(16) CL 
99 95 80 72 54 37 9l سےا 21 47 جوھک‎ Se A-7-6(17) CL 
አጅ ጀማና 100 99 90 66 58 27 | -------- 44 18 |........| A-7-6(12) ML-CL 
a ا‎ 100 99 94 76 48 89 ........ 57 31 |........| A-7-6(19) CH 
۳ EE EA 100 93 67 39 ۵ 1 سی اہ وہ رھ‎ 49 28 |........| A-7-6(17) CL 
— یت ی .21 28 57 85 94 100 ات‎ 35 14|........| A-6(10) CL 
100 98 91 84 61 37 30 |-------- 41 21 foc 20 A-7-6(13) CL 
100 98 90 81 64 41 35 | = 45 27 1፡2: ጴ-7-6(16) CL 
ob ot NR RA در‎ 99 5 98 77 46 39 35 40 14 2.52 | A-6(10) ML-CL 
E 100 5 98 80 48 41 38 55 29 2.62 | A-7-6(19) CH 
ን ን ን Ss 100 5 99 81 43 35 33 46 21 2.60 | A-7-6(14) ML-CL 
ید سای‎ — 100 99 93 68 38 28 sue 41 18 !۔۔۔۔۔۔۔۔ا‎ A-7-6(11) CL 
— 100 99 96 79 5i 43 |-------- 58 85 |...........--| A-7-6(20) CH 
NEMO EE 100 95 66 39 ۵ دبس شرس | بل‎ 48 27 |........| A-7-6(16) CL 
ሸን ኔር ደ MR E 98 89 55 28 5 に ここ ニー 33 10 |........| A-4(8) ML-CL 
EE 100 99 93 66 39 SI 41 19 |........| A-7-6(12) CL 
ا ت‎ 100 95 73 46 38 |-------- 54 80 |........| A-7-6(19) CH 


and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used 
in this table are not suitable for use in naming textural classes for soil. 

3 Based on method described in Standard Specifications for Highway Materials and Methods of Sampling and Testing (Pt. 1, Ed. 8): 
The Classification of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes, AASHO Designation M 145-49. 

* Based on the Unified Soil Classification System (34). 

5 Used No. 270 sieve and 1-minute hydrometer reading. 
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The Macksburg, Winterset, and other soils derived 
from loess in nearly level areas are fine textured. They 
are classified A~7 (CH) and have high group index num- 
bers. The soil from the surface to a depth of about 2 feet 
is highly organic and is unsuitable for compaction to 
good density. Their subsoil is plastic silty clay loam or 
silty clay that expands readily and does not make a de- 
sirable upper subgrade. The Clinton, Ladoga, and Sharps- 
burg soils are among those loess-derived soils that have 
formed in more sloping areas. These soils are not so fine 
textured in the surface layer and have a less plastic sub- 
soil than soils formed in nearly level areas. The subsoil 
material is classified A-7 (ML or CH) and has rather 
high group index numbers. Loessial soils tend to erode 
readily if runoff is concentrated. Sodding, paving, or 
check dams may be needed in gutters and ditches to pre- 
vent excessive erosion. 

In soils derived from loess, the seasonal high water 
table is usually above the contact of the loess and glacial 
till, and seepage may occur in roadway cuts unless sub- 
drains are installed. In the nearly level areas, a perched 
water table occurs above the B horizon in places. In 
places where the water table is high, the loess has a rela- 
tively low in-place density and has a high moisture con- 
tent. The moisture may cause instability in embankments 
unless moisture-density control is exercised to permit 
compaction to high density. 

On nearly level to moderately sloping uplands, the loess 
is underlain by strongly weathered glacial till that is 
heterogeneous, clayey, and of poor quality for construc- 
tion work. The till is classified A-7-6 (19-20). It is too ex- 
pansive to be used for a highway subgrade and should 
not be used within 5 feet of a finished grade. This plastic 
clay crops out on slopes where the loess is thin, and the 
Clarinda, Keswick, and Lamoni soils have formed from 


it. 

Below the clayey layer is heterogeneous glacial till that 
is classified primarily A-6 (CL). This till crops out on 
the lower parts of slopes and is the parent material of 
the Gara, Lindley, and Shelby soils. It this till occurs in 
or along grading projects, it generally is placed in the 
upper subgrade in unstable areas. Pockets and lenses of 
sand and gravel are commonly interspersed throughout 
the till and in many places are water bearing. Frost heav- 
ing is possible if the road grade is only a few feet above 
such pockets and loess or loamy till. To prevent frost 
heaving, these pockets can be drained or the soil above 
them replaced by a backfill of coarse-textured material or 
good glacial till. 

Because of their high in-place density, soils derived 
from glacial till generally do not have an excessively 
high moisture content and are more easily compacted 
than the soils derived from loess. 

Limestone, sandstone, and shale are the kinds of bed- 
rock underlying the glacial till. The Clanton and Gosport 
soils have formed in areas where loess or glacial till is 
underlain by shale. These soils are clayey and are not 
suited to use in grades. In places where embankments are 
constructed over sloping areas of shale, care is needed to 
assure that moisture is not left free to lubricate the sur- 
face of the shale and thus create the possibility of a slide. 
The shale can be stepped to form a level foundation. Also, 
if a cut is necessary through shale that has an overburden 
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of glacial till or loess, the cut slope must be designed so 
that it is flat enough to eliminate a backslope slide when 
the shaly surface layer may be lubricated by moisture 
from natural infiltration areas. Nordness soils formed in 
material weathered from limestone. They are underlain 
at a depth of about 12 inches by limestone and have frag- 
ments on the surface and to this depth. Hixton soils 
formed in material weathered from sandstone and are 
underlain at a depth of about 214 or 3 feet by slightly 
weathered sandstone. They are classified AY or A4 
(SM or SC) and are suitable for subgrade. 

The soils on bottom lands formed in alluvium washed 
from the uplands. Of these soils, the Bremer, Wabash 
and Zook soils have a thick organic surface layer that 
may consolidate erratically under an embankment load. 
These clayey soils are classified A-7 (CH or CL-CH). 
They have a low in-place density and often have a high 
content of moisture. These clayey materials should not 
be placed in the upper part of embankments. The Judson, 
Kennebec, and Olmitz soils are other soils on bottom 
lands and on foot slopes that have a thick surface layer 
that is high in organic-matter content. If an embank- 
ment is to be more than 15 feet in height, all these soils 
should be carefully investigated to be sure they have 
sufficient strength to support it. Roadways through bot- 
tom lands should be constructed on a continuous embank- 
ment that extends above the level reached by floodwaters. 

Included in table 4 are ratings that show the suita- 
bility of the soils of the county as a source of topsoil that 
can be used to promote the growth of vegetation on em- 
bankments and cutslopes, and as a source of borrow for 
road construction. 


Formation and Classification 
of the Soils 


This section discusses the factors that have affected the 
formation of the soils in Madison County. Also discussed 
is the classification of the soils. Detailed descriptions of 
profiles considered representative of the series are given 
in the section “Descriptions of the Soils.” This section is 
useful for scientists, teachers, students, and others inter- 
ested in the formation and classification of soils. 


Factors of Soil Formation 


Soil is produced by the action of soil-forming processes 
on materials deposited or accumulated by geologic agen- 
cies. The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical] com- 
position of the parent material; (2) the climate under 
which the soil material has accumulated and existed since 
accumlation; (3) the plant and animal life on and in the 
soil; (4) the relief, or lay of the land; and (5) the 
length of time the forces of soil development have acted 
on the soil material. 

Climate and vegetation are the active factors in soil 
formation. They act on the parent material that has 
accumulated through the weathering of rocks and slowly 
change it into a natural body with genetically related 
horizons. The effects of climate and vegetation are con- 
ditioned by relief. The parent material also affects the 
kind of profile that can be formed and, in extreme cases, 
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determines it almost entirely. Finally, time is needed for 
the changing of the parent material into a soil profile. It 
may be much or little, but some time is always required 
for horizon differentiation. Usually a long time 18 re- 
quired for the development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one unless conditions 
are specified for the other four. Many of the processes of 
soil development are unknown. 


Parent material 


The soils of Madison County formed from six kinds of 
geologic material. Listed in the order of their influence 
on the soils of the county, the kinds of material are loess, 
glacial till, alluvium, shale, limestone, and sandstone. 
The relationships of some of the major soils to their par- 
ent materials are shown in figures 2, 5, 7, 9, and 10. In 
Madison County the various deposits and subsequent 
geologic erosion has resulted in the formation of a land- 
scape characterized by broad, stable ridgetops occupied 
by soils formed in loess, gently sloping to steep side slopes 
occupied by soils that were derived from glacial till, shale, 
limestone, or sandstone, and numerous large and small 
stream valleys that have soils formed in alluvium. Except 
for the presence of shale, limestone, and sandstone bedrock, 
Madison County has a landscape similar to that of Adair 
County. In Adair County, which adjoins Madison County 
on the west, a detailed study has been made of the land- 
scape evolution and soil formation by R. V. Ruhe, R. B. 
Daniels, and J. 6. Cady (21). This study will be referred 
to in several places in succeeding sections. 

Loess.—This is silty wind-deposited material that con- 
sists largely of silt particles and contains smaller amounts 
of clay and sand. It is the most extensive parent material 
in the county. It was deposited during the Wisconsin 
glacial period from about 24,500 to 14,000 years ago 
(18, 20). The loess is believed to have been blown mainly 
from the flood plain of the Missouri River along the 
western side of Iowa (7). The thickness of loess and the 
differences between soils formed in loess are related to 
the distance from the source of the loess. The thickness of 
the loess in Madison County is about 12 to 18 feet on the 
nearly level, stable divides (26). The loess is thinner on 
the side slopes, and on most side slopes on the higher up- 
lands all the loess has been removed by erosion and 
glacial till is exposed on the surface. 

The loess in southwestern and southern Iowa gradually 
thins and becomes finer textured from west to east. The 
range in texture is not great in Madison County. 

The Ladoga, Macksburg, Sharpsburg, and Winterset 
soils are the most extensive of the soils in Madison 
County that formed in loess. .The Clearfield, Clinton, 
Nira, and Sperry soils are less extensive. 

The loess and soils formed in loess in western and 
southwestern Iowa have been the subject of much study 
and investigation. Ruhe and others (2, 14, 18, 21) have 
studied the relationship of the loess to the topography 
in western Iowa. Davidson and associates (3) studied 
the physical and engineering properties of loess in west- 
ern Iowa and elsewhere. Ulrich (29, 30) studied physical 
and chemical changes accompanying soil profile forma- 
tion in soils formed in loess in southwest Iowa. Among 
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the soils he studied were the Winterset soils. Other chemi- 
cal and physical data on the Macksburg, Sharpsburg, and 
Winterset soils have been reported (22, 33). 

Glacial till.—Two glaciers have deposited material in 
Madison County, the Nebraskan and later the Kansan. 
The Nebraskan till is not identifiable on the landscape in 
Madison County, but was observed in a few deep cuts in 
the southwestern part. The Kansan till is exposed in all 
parts of the county, and in steep areas in the southern 
part, it forms an extensive part of the. landscape. The 
unweathered till is firm, calcareous clay loam. It con- 
tains pebbles, boulders, and sand, as well as silt and clay. 
The till is a heterogeneous mixture and shows little evi- 
dence of sorting or stratification. The mineral composi- 
tion of its components is also heterogeneous (11) and is 
similar to that of particles in unweathered loess. 

Observations made during the survey indicate that the 
thickness of the glacial deposits in Madison County is 
6 to 12 feet in areas where limestone and shale crop out 
but ranges to 100 feet or more in the southern part of 
the county. The thickness, hardness, or absence of the 
underlying sediments or rock has apparently had a direct 
affect on the thickness of the glacial till. 

Soils had formed on the Kansan till plain during the 
Yarmouth and Sangamon interglacial period before the 
loess was deposited (27). In nearly level areas, the soils 
were strongly weathered and had a gray, plastic subsoil 
called gumbotil (9, 10, 15, 21). This gumbotil is several 
feet thick and has very slow permeability. A widespread 
erosion surface has cut below the Yarmouth-Sangamon 
paleosol into Kansan till and older deposits. The surface 
is characterized generally by a stone line or subadjacent 
sediment and is surmounted by pedisediment (15, 16, 17, 
18, 19). A paleosol formed in the pedisediment stone line 
and generally in the subadjacent till. This surface is re- 
ferred to as Late Sangamon. The paleosols were less 
strongly weathered, more reddish in color, and not as 
thick as those in the nearly level areas. 

The soils that formed in the Kansan till during Yar- 
mouth and Sangamon ages were covered by loess. Geo- 
logic erosion has removed the loess from many slopes 
and has exposed these paleosols. In some places the 
paleosols have been beveled or truncated so that only 
the lower part of the strongly weathered paleosols remain. 
This erosion took place prior to loess deposition, or be- 
fore about 25,000 years ago (27). In other places erosion 
has removed all of the paleosol and has exposed till 
that is only slightly weathered at the surface. This ero- 
sion took place mostly in post-glacial times. 

The Clarinda soils formed in the Yarmouth-Sangamon 
paleosol of strongly weathered, gray clay. Lamoni soils 
have formed in the truncated Yarmouth-Sangamon paleo- 
sol. Their clay layer is not so thick as Clarinda soils. The 
Keswick soils formed where the less strongly weathered, 
reddish paleosol crops out. The Gara, Lindley, and Shelby 
soils formed in slightly weathered glacial till. 

The Caleb and Mystic soils formed in pre-Sangamon 
erosional sediment of variable texture and glacial origin. 
These materials appear to have been angularly truncated 
in many places, commonly resulting in an irregular mix- 
ture of material of contrasting textures. Caleb and Mystic 
soils are on extended, stepped interfluves above the pres- 
ent drainage system. They owe their landscape con- 
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figuration partly to valley fill, but their surface blends 
with the present erosional uplands. These soils are dis- 
tinctly higher in elevation than the modern flood plains 
but are lower than the Gara, Lindley, and Shelby soils. 
The Mystic soils are on the most stable part of inter- 
fluves and have inherited many of their characteristics 
from the Late Sangamon paleosol. Caleb soils are down- 
slope on that part of the interfluves that has been trun- 
cated in Recent (Wisconsin) time. 

Alluvium—tThis consists of sediment that has been 
deposited along major and minor streams and drainage- 
ways, as well as on benches. The texture of the alluvium 
varies widely because of differences in material from 
which the alluvium came and the manner in which it was 
deposited. In Madison County the main sources of al- 
luvium have been loess, glacial till, and layers of exposed 
shale. In places along the North and Middle Rivers, frag- 
mented and broken limestone has been washed down from 
steep side slopes. These fragments form a flaggy sub- 
stratum for silty and loamy alluvium deposited later in 
narrow stream bottoms and on foot slopes. 

Some of the alluvial material has been transported only 
short distances and is called local alluvium. Such allu- 
vium retains many of the characteristics of the soils from 
which it has washed. Judson soils, for example, generally 
are at the base of slopes below soils formed in loess. Jud- 
son soils are silty and are similar in texture to the soils 
upslope. The Olmitz soils also have formed in local allu- 
vium, but they are downslope from till-derived soils. 
They contain more sand than Judson soils because the 
alluvium in which they formed came from sandier soils. 
The Martinsburg and Ely soils are other soils that formed 
in local alluvium. 

As the rivers and streams overflow their channels, the 
coarse textured or sandy material is deposited first, adja- 
cent to the stream. As the water spreads outward toward 
the uplands, it moves more slowly and silt and very fine 
sand are deposited. During high floods the water spreads 
slowly toward the outer border of the flood plains and 
carries particles of very fine silt and clay. As the flood- 
water recedes, these particles settle and are mixed with 
the fine particles washed down as local alluvium. 

This pattern is demonstrated in many places on the 
wider stream bottoms of the North, Middle, and Grand 
Rivers. Away from areas of Alluvial land nearest the 
streams, there are areas of Spillville, Nodaway, and Ken- 
nebec soils, in that order. The Nodaway soils are mainly 
coarse silt but contain some fine sand and clay. The Ken- 
nebec soils are more silty and contain less sand and more 
clay. Farther away from the main channel are the Zook 
and Wabash soils. These are the finest textured, most 
poorly drained soils, and they are somewhat lower in 
elevation than the other soils. 

Along the main streams in the north-central and cen- 
tral parts of the county, there are benches or second bot- 
toms. On these have formed alluvial soils that have a 
wide range of texture, that are much less subject to flood- 
ing, and that have more profile development. These soils, 
in order of increasingly fine texture and poor drainage, 
are the Wiota, Nevin, Vesser, and Bremer soils. 

In some areas, streams are still cutting through lime- 
stone and shale, and flood plains are narrower. In these 
areas, older flood plains are now separated by escarp- 
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ments from the lower, narrow first bottoms. It is not 
uncommon for the fine-textured Wabash and Zook soils 
near uplands to be separated from the coarser textured 
Nodaway, Spillville, and Kennebec soils by loess-covered 
benches and escarpments. 

Limestone, sandstone, and shale.—The oldest parent 
material in the county is a series of beds deposited during 
a sedimentary cycle in the Pennsylvanian period (28). 
These beds consist of limestone, shale of different colors 
and textures, sandstone, and layers of organic material, 
such as coal. There is a wide range in thickness of these 
layers or beds. In Madison County, coal veins are only 
a few inches thick and are insignificant. 

One site south of Patterson, described to a depth of 164 
feet by Tilton and Bain (6, 28), showed 14 layers, or 
beds, ranging from 5 inches to 32 feet in thickness. Ob- 
servations made in cuts during the survey indicated four 
to eight layers were commonly exposed. Outcrops of these 
materials are mainly on slopes along streams in the Clin- 
ton-Lindley-Steep rock land-Clanton association. 

The limestone beds range from a few inches to many 
feet in thickness and are fossiliferous in nature. Some are 
underlain by rocklike, cemented, highly calcareous, blu- 
ish-gray shale. Colors of the shale range from nearly 
black to red, but red, brown, and grayish colors are domi- 
nant. Thin beds of sandstone and coal are between the 
layers of shale in places. The range in thickness of the 
limestone, shale, and sandstone layers is so great, how- 
ever, that in some places a single bed of one of them domi- 
nates the entire side slope. 

A study by Slusher * indicates a wide range of texture, 
reaction, and other characteristics in soil profiles formed 
in shales in southern Iowa. 

The Nordness soils formed on the surface of frag- 
mented and somewhat weathered limestone. Limestone 
ledges, outcrops, and limestone fragments mixed with till, 
loess, and shale are dominant in areas of Steep rock land 
and Sloping stony land. 

The Gosport soils formed in brownish-colored shale, 
and the somewhat darker Clanton soils in red shale (fig. 
22). These soils are common in the county. A thick bed 
of red shale is dominant in an area east of Peru. The 
Hixton soils formed in material derived from sandstone. 
These soils are confined to an area west of St. Charles 
where the sandstone strata are relatively thick. 

Eolian (windblown) sand consists largely of fine quartz 
sand that, in Madison County, is mixed with some silt. 
It has been blown from stream bottoms and has been de- 
posited on nearby ridgetops from side slopes. Areas of 
this sand are small and minor in extent, and so they are 
shown on the soil map by a spot symbol for sand. 


Climate 


Madison County soils, according to recent evidence, 
have been developing under the influence of a variable 
climate. Walker (35) in recent studies concluded that in 
the post-Cary glaciation, which occurred from about 
13,000 to 10,500 years ago, the climate was cool and the 
vegetation was dominantly conifers. During the period 
from 10,500 to 8,000 years ago, however, there was 4 
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Figure 22.—A railroad right-of-way cut through layers of shale. 


warming trend and a change in vegetation from conifers 
to mixed forest in which hardwood species were promi- 
nent. Beginning about 8,000 years ago; the climate be- 
came still warmer and also drier. Herbaceous prairie 
plants became dominant and remained so to the present 
time. McComb and Loomis (/2) concluded from studies 
made of the transition from forest to prairie in central 
Towa that a late change in postglacial climate from rela- 
tively dry prairie to a climate marked by a moderate 
amount of moisture has taken place. Walker’s evidence 
indicates that this change may have begun about 3,000 
years ago. The present climate is midcontinental sub- 
humid. 

Nearly uniform climate prevails throughout the county. 
In or near the developing soil, however, the influence of 
the general climate is modified by local conditions. For 
example, south-facing slopes have a microclimate that is 
warmer and Jess humid than the average climate of near- 
by areas. Low-lying, poorly drained bottoms are wetter 
and colder than most areas around them. 

The general climate has had an important overall in- 
fluence on the characteristics of the soils, but has not 
caused major differences among them. The local climatic 
differences influence the characteristics of the soils within 
the same climatic region. 

Weathering of the parent material by water and air is 
activated by changes in temperature. As a result of 


weathering, changes caused by both physical and chemi- 
cal actions take place. Rainfall has influenced the forma- 
tion of the soils through its effect on the amount of leach- 
ing in soils and on the kinds of plants that grow. Some 
variations in plant and animal life are caused by varia- 
tions in temperature or by the action of other climatic 
forces on the soil material. To that extent, climate influ- 
ences changes in soils that are brought about by differ- 
ences in plant and animal populations. 


Plant and animal life 


Many kinds of living organisms are important in soil 
development. The activities of burrowing animals, worms, 
crayfish, and micro-organisms, for example, are reflected 
in soil properties. Differences in the kind of vegetation 
commonly cause the most marked differences between 
soils (73). 

The preceding subsection discusses the fact that the 
dominant kinds of plant life have changed with time. 
The soils of Madison County appear to have been influ- 
enced in recent times by two main types of vegetation, 
prairie grasses and trees. The main prairie grasses were 
big bluestem and little bluestem. The main trees were 
deciduous, mostly oak, hickory, ash, and elm. 

In Madison County, tall prairie grasses were the domi- 
nant plants at the time of settlement on the broad, nearly 
level to gently rolling uplands. Trees were present, how- 
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ever, near most major streams and their major tribu- 
taries. Trees occupied about 70,000 acres at the time of 
settlement. 

Because grasses have many roots and tops that have 
decayed on or in the soil, soils formed under prairie vege- 
tation typically have a thicker, darker-colored surface 
layer than do soils that formed under trees. Under trees 
the organic matter, derived principally from leaves, was 
deposited mainly on the surface layer of the soil. Soils 
that formed under trees generally are more acid and have 
had more downward movement of bases and clay min- 
erals in their profiles. 

The Sharpsburg and Macksburg soils are typical of 
soils that formed in loess under prairie vegetation, as are 
the Shelby soils that formed in glacial till. 

The Clinton and Lindley soils are among those in Mad- 
ison County that formed under forest vegetation. Clinton 
soils formed in loess, and Lindley soils in glacial till. 
These soils have a thin, light-colored A1 horizon; a prom- 
inent, gray A2 horizon that is very distinct when dry; 
and B horizons that have stronger structure and show 
more evidence of the accumulation of silicate clay than 
prairie soils. 

Such soils as the Ladoga and Gara, however, have 
properties that are intermediate between those of soils 
formed entirely under trees and those of soils formed 
under grass. It is believed that the Ladoga and Gara soils 
formed under prairie grasses but later were covered by 
trees. Their morphology reflects the influence of both 
trees and grass. 


Relief 


Relief, or topography, refers to the lay of the land. It 
ranges from nearly level to very steep in Madison County. 
Relief is an important factor in soil formation because 
of its effect on drainage, runoff, height of the water table, 
and erosion. 

A difference in relief is the main reason for the differ- 
ing soil properties of some of the soils in the county. 
Even though soils have formed in the same parent mate- 
rial, the influence of relief is seen in the color, thickness 
of the solum, and horizonation of the soils. This influence 
can be seen in a sequence of soils in Madison County. 
The Sperry, Winterset, and Macksburg soils all formed 
in loess under similar vegetation but at different positions 
on the landscape. The Sperry soils are very poorly 
drained and are in low places where water accumulates. 
The Sharpsburg soils are moderately well drained and 
have slopes that cause some of the water from rain and 
melting snow to run off. Water that does-not run off 
elther percolates to lower depths or evaporates. The 
water that percolates through the soil removes clay from 
the A horizon, and much of this clay accumulates in the 
B horizon. The Sperry soils in depressions have more 
clay accumulated in the B horizon than the sloping 
Sharpsburg soils because more water percolates through 
the profile of Sperry soils. The content of clay in the B 
horizon is generally greater in gently sloping or level 
areas than in steep areas. This content is progressively 
higher in the Sharpsburg, the Macksburg, the Winterset, 
and the Sperry soils. The clay content of Winterset and 
Sharpsburg soils has been reported in detail by Ulrich 
(29, 30) and Hutton (7, 8), respectively. 
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Relief affects the color of the B horizon through its 
effect on drainage and soil aeration. The subsoil of a soil 
that has good drainage generally is brown because iron 
compounds are well distributed throughout the horizon 
and are oxidized. On the other hand, the subsoil of soils 
that have restricted drainage generally is grayish in color 
and mottled. The Sperry soils are in depressions and have 
a grayish B horizon. Sharpsburg soils are sloping and 
have a brownish-colored B horizon. 

On the Shelby and similar soils that have a wide range 
of slopes and landscapes, the depth to carbonates is in- 
creasingly less as the slope increases and the slopes are 
more convex. 

Slope affects runoff, and this in turn affects the amount 
of moisture available for plants. The lack of moisture 
has, in some places, restricted the growth of plants on 
some of the steeper Shelby and Sharpsburg soils. This 
helps to account for the differences in the thickness and 
organic-matter content of the surface layer in these soils 
and in less sloping soils of the Shelby and Sharpsburg 
and other series. 

Time 

The passage of time enables the factors of relief, cli- 
mate, and plant and animal life to bring about changes 
in the parent material. Similar kinds of soils form in 
widely different kinds of parent material if other factors 
continue to operate over long periods of time. But soil 
development is generally interrupted by geologic events 
that expose new parent material. In Madison County new 
parent material has been added to the uplands at least 
three times (26). 

The bedrock has been covered by glacial drift from two 
different glaciers. Then, the present surface material, con- 
sisting of loess, was deposited. As a result, soils have been 
buried and further development of those soils has stopped. 

According to studies by Ruhe and others (27), the 
Clarinda, Lamoni, and Keswick soils have horizons in 
their subsoil that are among the most weathered in the 
county. These soils formed in Kansan till, which began 
to weather in Yarmouth and Sangamon times. Then, the 
soils were covered by loess. More recently, when the loess 
was removed by erosion, the upper material in the ancient 
subsoil was exposed to weathering again. The Clarinda, 
Lamoni, Keswick, Adair, and Mystic soils are also re- 
ferred to as paleosols. The glacial till is underlain by 
even older beds of limestone, shale, and sandstone. These 
also have been exposed on the Jandscape. Here, soils such 
as the Gosport, Clanton, Hixton, and Nordness soils have 
formed. These soils vary greatly in weathering, some of 
which may be of paleosol origin. 

The radiocarbon technique for determining the age of 
carbonaceous material found in loess and till has been 
useful in dating soils formed partly in Wisconsin age 
(14, 19). Loess deposition began about 25,000 years ago 
and continued to about 14,000 years ago (5, 18). Based 
on these dates, the surface of nearly level, loess-mantled 
divides in Iowa is about 14,000 years old. In Madison 
County these stable areas include nearly level and most 
of the gently sloping divides. They are mainly occupied 
by such soils as Winterset, Macksburg, and Sharpsburg 
soils. In much of Iowa, including Madison County, geo- 
logic erosion has beveled and, in places, removed mate- 
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rial on side slopes and deposited new sediments down- 
slope (21). The surface of nearly level upland divides 
is older than the slopes that bevel and ascend to the di- 
vides. Thus, the side slopes are less than 14,000 years old. 
In Madison County, the Gara, Lindley, and Shelby soils 
are among those soils that are on side slopes. 

The sediment stripped from side slopes accumulated to 
form local alluvium. The age of side slopes is determined 
by dating the alluvial fill at the base of slopes. Studies 
by Ruhe, Daniels, and Cady (2/) in neighboring Adair 
County indicate that the base of the alluvial fill 18 about 
6,800 years old. Daniels and Jordon (2) found that allu- 
vium in some stream valleys in western Iowa is less than 
1,800 years old. Because the sediments from the side 
slopes accumulated to form the alluvium, the side slope 
surface in these areas is as young or younger than these 
dates. Some of the soils that have formed in similar areas 
of alluvium in Madison County are Ely, Judson, Kenne- 
bec, Olmitz, and Zook soils. Nodaway soils formed in al- 
luvium, some of which was deposited since settlement by 
man. 


Man’s influence on the soil 


Important changes have taken place in the soils since 
Madison County was settled. Breaking the prairie sod and 
clearing the timber removed and changed the protective 
cover. 

The most apparent changes are those caused by water 
erosion. As the land was brought under cultivation, the 
surface runoff increased and the rate at which water 
moved into the soil decreased. This resulted in accelerated 
erosion that has removed part or all of the original sur- 
face layer from much of the sloping soils under cultiva- 
tion. In some places, shallow to deep gullies have formed. 

Erosion has not only changed the thickness of the sur- 
face layer, but its structure and consistence as well. In 
severely eroded areas, the plow layer commonly consists 
partly of the upper part of the subsoil, which is less fri- 
able and finer textured than the surface layer. 

Erosion and cultivation also affect the soil by reducing 
the organic-matter content and lowering fertility. Even 
in areas not subject to erosion, compaction by heavy ma- 
chinery reduces the thickness of the surface layer and 
changes the structure. The granular structure, so appar- 
ent in natural grassland, breaks down under intensive 
cropping. 

On the other hand, man has done much to increase 
productivity, to decrease soil loss, and to reclaim areas 
not suitable for crops or pasture. For example, terraces, 
erosion control structures, and other management prac- 
tices have slowed or, in some places, controlled runoff and 
erosion. The establishment of diversions at the base of 
slopes and of drainage ditches and other practices has 
aided in the prevention of flooding and deposition, and 
this has made large areas of bottom land suitable for 
cultivation. 

Through the use of commercial fertilizers and lime, the 
deficiencies in plant nutrients are corrected, so that many 
soils are more productive now than they were in their 
natural state. 

Erosion is a main cause of the reduction of organic 
matter in soils. Figures indicate, however, that as much 
as one-third of the organic matter can be lost from causes 
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other than erosion (27). Management practices have 
shown that it is not economically feasible to maintain as 
high a reserve of organic matter as was originally present 
under native grasses. It is necessary, however, to maintain 
a safe and economical level for crops. In soils lowest in 
organic-matter content, this is done by control of the 
major cause of loess erosion by water. 


Processes of Horizon Differentiation 


Horizon differentiation is considered to be caused by 
four basic kinds of change. These are additions, removals, 
transfers, and transformations in the soil system (24). 
Each of these four kinds of change affects many substances 
that compose soils. For example, there may be additions, 
removals, transfers, or transformations of organic matter, 
soluble salts, carbonates, sesquioxides, or silicate clay 
minerals. 

In general, these processes tend to promote horizon 
differentiation, but some tend to offset or retard it. These 
processes and the changes brought about proceed simul- 
taneously in soils, and the ultimate nature of the profile 
is governed by the balance of these changes within the 
profile. 

An accumulation of organic matter is an early step in 
the process of horizon differentiation in most soils. Soils 
in Madison County range from high to very low in the 
amount of organic matter that has accumulated in their 
1ھ‎ horizon. Clinton and Lindley soils, for example, have 
a thin Al horizon that is low in organic-matter content. 
Winterset and Colo soils are among those that have a 
thick A1 horizon in which the content of organic matter 
is high. Some soils that were formerly quite high in or- 
ganic-matter content are now low because of erosion. The 
accumulation of organic matter has been an important 
process in the differentiation of soil horizons in Madison 
County. 

The process through which substances are removed 
from parts of the soil profile is important in the differ- 
entiation of soil horizons in Madison County. The move- 
ment of calcium carbonates and bases downward in soils 
is an example. All the soils in the county, except Nord- 
ness soils, have been leached free of calcium carbonates 
in the upper part of their profile, and some soils have 
been so strongly leached that they are strongly acid or 
very strongly acid in their subsoil. 

A number of kinds of transfers of substances from one 
horizon to another are evident in the soils of this county. 

Phosphorus is removed from the subsoil by plant roots 
and transferred to parts of the plant growing above 
the ground. Then it is added to the surface layer in the 
plant residue. These processes affect the forms and the 
distribution of phosphorus in the profile. 

The translocation of silicate clay minerals is an impor- 
tant process in horizon differentiation. The clay minerals 
are carried downward in suspension in percolating water 
from the A horizon. They accumulate in the B horizon 
in pores and root channels and as clay films on ped faces. 
In Madison County, this process has had an influence on 
the profiles of many of the soils. In other soils, the clay 
contents of the A and B horizons are not markedly differ- 
ent and other evidence of clay movements is minimal. 

Another kind of transfer that is minimal in most soils, 
but occurs to some extent in very clayey soils, is that 
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brought about by shrinking and swelling. This causes 
cracks to form and the incorporation of some materials 
from the surface layer into lower parts of the profile. 
Wabash and Clarinda soils are examples of soils with 
potential for this kind of physical transfer. 

Transformation are physical and chemical. For exam- 
ple, soil particles are weathered to smaller sizes. The re- 
duction of iron is another example of a transformation. 
This process is called gleying and involves the saturation 
of the soil with water for long periods in the presence 
of organic matter. It is characterized by the presence of 
ferrous iron and gray colors. Gleying is associated with 
poorly drained soils such as the Winterset soils. Reduc- 
tive extractable iron, or free iron, is normally lower in 
somewhat poorly drained soils such as the Macksburg 
soils (33). 

Still another kind of transformation is the weathering 
of the primary apatite mineral present in soil parent 
materials to secondary phosphorus compounds. 


Classification of the Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us 
to assemble knowledge about the soils, to see their rela- 
tionships to one another and to the whole environment, 
and to develop principles that help us to understand their 
behavior and their response to manipulation. First 
through classification and then through use of soil maps, 
we can apply our knowledge of soils to specific fields and 
other tracts of land. 

Thus, in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys so that knowl- 
edge about the soils can be organized and applied in man- 
aging farms, fields, and woodlands; in developing rural 
areas; in engineering work; and in many other ways. 
They are placed in broad classes to facilitate study and 
comparison in large areas, such as countries and conti- 
nents. 

The system currently used for classifying soils was 
adopted for general use by the National Cooperative Soil 
Survey in 1965. The current system is under continual 
study (25, 32). Therefore, readers interested in develop- 
ments of this system should search the latest literature 
available. In this subsection some of the classes in the 
current system are given for each soil series in table 6. 
The classes in the current system are briefly defined in 
the following paragraphs. 

Orver: Ten orders are recognized. They are Entisols, 
Vertisols, Inceptisols, Aridisols, Mollisols, Spodosols, 
Alfisols, Ultisols, Oxisols, and Histisols. The properties 
used to differentiate the soil orders are those that tend to 
give broad climatic groupings of soils. Two exceptions, 
Entisols and Histisols, occur in many different climates. 

Table 6 shows the four orders in Madison County: 
Mollisols, Entisols, Inceptisols, and Alfisols. Entisols are 
recent soils that do not have genetic horizons or have only 
the beginnings of such horizons. Mollisols have a thick 
surface layer that is darkened by organic matter. Alfisols 
are soils that have a clay-enriched B horizon that is high 
in base saturation. Inceptisols are soils that have diagnos- 
tic horizons that are thought to form fairly quickly. They 
are most commonly on young, but not recent, land surfaces. 
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SUBORDER: Each order is subdivided into suborders, 
primarily on the basis of those characteristics that seem 
to produce classes with the greatest genetic similarity. 
The suborders narrow the broad climatic range permitted 
in the orders. The soil properties used to separate sub- 
orders mainly reflect either the presence or absence of 
wetness or soul differences resulting from climate or vege- 
tation. The names of suborders have two syllables. The 
last syllable indicates the order. An example is Udolls 
(Ud, meaning humid, and oll from mollisol). 

Great GROUP: Soil suborders are separated into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The horizons 
used to make separations are those in which clay, iron, 
or humus have accumulated or those that have pans that 
interfere with growth of roots or movement of water. The 
features used are the self-mulching properties of clays, 
soil temperature, major differences in chemical composi- 
tion (mainly calcium, magnesium, sodium, and potas- 
slum), and the like. The names of great groups have three 
or four syllables and are made by adding a prefix to the 
name of the suborder. An example is Hapludalf (Hapi, 
meaning simple, ud for humid, and alf for alfisol). 

SUBGROUP: Great groups are subdivided into sub- 
groups, one representing the central (typic) segment of 
the group and others, called intergrades, that have prop- 
erties of the group and also one or more properties of an- 
other great group, suborder, or order. Subgroups may also 
be made in those instances where soil properties intergrade 
outside of the range of any other great group, suborder, 
or order. The names of subgroups are derived by placing 
one or more adjectives before the name of the great group. 
An example is Typic Hapludalf. 

HAMILY: Families are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils when used for engi- 
neering. Among the properties considered are texture, 
mineralogy, reaction, soil temperature, permeability, 
thickness of horizons, and consistence. The family name 
consists of a series of adjectives preceding the subgroup 
name. An example is the fine-loamy, mixed, mesic family 
of Typic Hapludalfs. | 

SERIES: The series consists of a group of soils that 
formed from a particular kind of parent material and 
have genetic horizons that, except for texture of the sur- 
face soil, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these character- 
istics are color, structure, reaction, consistence, and min- 
eralogical and chemical composition. 

New soil series must be established and concepts of 
some established series, especially older ones that have 
been used little in recent years, must be revised in the 
course of the soil survey program across the county. A 
proposed new series has tentative status until review of 
the series concept at State, regional, and National levels 
of responsibility for soil classification results in a judg- 
ment that the new series should be established. All of the 
soil series described in this survey have been established. 
They are given the name of a geographic location near 
the place where that series was first observed and mapped. 
An example is the Sharpsburg series. 
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TABLE 6.— Classification of the soil series 


Series Family Subgroup Order 
Arbor............ Fine-loamy, mixed, mesie...........................- Typic Argiudolls (Hapludolls)......... Mollisols. 
Bremer........... Fine, montmorillonitic, mesic......................... Typic Argiaquolls (Cumulie Hapla- | Mollisols. 

quolls). 
Caleb............ Fine-loamy, mixed, mesie............................. Mollic Hapludalfs- ------------------ Alfisols 
ھ,‎ 0 Fine, illitic, mesic. _-.....-----.--------------------- Mollic Hapludalfs (Paleudalfs) ہے ہے‎ - Alfisols 
Clarinda.. 3۶۰٣943٦٦ . 0 0 0 0 Typic Argiaguolls................... Mollisols. 
Clearfield_________ Fine-silty, mixed, mesic, sloping....................... Typic Argiaquolls (Haplaguolls). ...... Mollisols. 
Clinton........... Fine, montmorillonitic, mesic......................... Typic Hapludalfs ............. Alfisols. 
Colo............. Fine-silty, mixed, noncalcareous, mesiec................. Cumulic Haplaguolls................ Mollisols 
Dunbarton........ Clayey, montmorillonitic, 2 0 Lithic Hapludalfs-------------------- Alfisols. 

A سیف‎ መመ Fine-silty, mixed, mesie__________ ዜመ መ= Cumulie ۰-0 Mollisols 
Cara ዓው መሬ Fine-loamy, mixed, mesie............................ Mollie Hapludalfs.................. Alfisols. 
GiVins Jo. ما مج سا‎ ne Fine, montmorillonitic，mesic------------------------- Udollic Ochragualfs.................. Alfisols. 
Gosport.......... Fine, ililitie, mesic----------------------------------- Typic Dystrochrepts................. Inceptisols. 
Hixtoni........ Fine-loamy over sandy or sandy-skeletal, mixed, mesic... | Typic Hapludalfs................... Alfisols. 
Judson... -- Fine-silty, mixed, mesie............................ Cumulic Hapludolls.................. Mollisols. 
Kennebec......... Fine-silty, mixed, mesic------------------------------ Cumulic Hapludolls.................. Mollisols. 
Keswick. ...... Fine, montmorillonitic, mesie......................... Aquic Hapludalfs.................... Alfisols. 
Ladoga........... Fine, montmorillonitic, mesic......................... Mollic Hapludalfs................... Alfisols. 
Lamoni?......... Fine, montmorillonitic, mesic. 0 0۳ Aquic Argiudolls-------------------- Mollisols. 
Lindley.... ...... Fine-loamy, mixed, mesie............................. Typic Hapludalfs.................... Alfisols. 
Macksburg....... Fine, montmorillonitie ------------------------------ Aquic Argiudolls.................... Mollisols. 
Martinsburg...... Fine-silty, mixed, mesie............................ Typic Hapludalfs.................... Alfisols. 
Mystic........... Fine, montmorillonitic, mesie......................... Aquollie Hapludalfs o. .............. Alfisols. 
Nevin........ Fine-silty, mixed, mesic. _.-_.-..---.----------------- Aquic Argiudolls (Hapludolls)--------- Mollisols. 
Nira: 22:23 Fine-silty, mixed, mesie............................. Typic Hapludolls-------------------- Mollisols. 
Nodaway......... Fine-silty, mixed, nonacid, mesic...................... Typic Udifluvents.................. Entisols. 
Nordnessi. ..... Loamy, mixed, mesic___...------_------------------- 110010 Hapludalfs................ Alfisols. 
Olmitz........... Fine-loamy, mixed, mesie............................. Cumulic Hapludolls................. Mollisols. 
Sharpsburg....... Fine, montmorillonitic, mesie......................... Typic Argiudolls.................... Mollisols. 
Shelby #__________ 3۶900۳ Typic Argiudolls.................... Mollisols. 
Sperry............ Fine, montmorillonitic, mesie......................... Typic Argialbolls.................. Mollisols. 
Spillville 5... ____ Fine-loamy, mixed, mesie_________________.________ Cumulic Hapludolls... ............. Mollisols. 
Vesser. 0۳ Fine-silty, mixed, mesie.._._._.-----------.-.-------- Argiaquic Argialbolli............... Mollisols. 
Wabash.......... Fine, montmorillonitic, noncaleareous, mesic............ Vertic Haplaguolls.. ............. Mollisols. 
Winterset... Fine, montmorillonitic, mesie......................... Typic Argiaquolls ................ Mollisols. 
Wiota. ........ Fine-silty, mixed, mesie.............................. Typic Argiudolls (Cumulie Hapludolls) -| Mollisols. 
Zook. ......... Fine, montmorillonitic, noncaleareuos, mesic............ Cumulic Haplaguolls... ............ Mollisols. 


1 "These soils are taxadjuncts to the Hixton series and are coarser textured than is typical for the series. . 
? Lamoni clay loam, 9 to 14 percent slopes, severely eroded, is a taxadjunct to the Lamoni series and has a surface horizon either too 


thin or too light in color to qualify for mollic epipedon. 


* These soils are taxadjuncts to the Nordness series, and the subsoil has grayer hues than is typical for the series. 
* Shelby soils, 14 to 18 percent slopes, severely eroded, is a taxadjunct to the Shelby series and has a surface horizon either too thin or 


too light colored to qualify for mollie epipedon. 


5 Spillville loam, flaggy substratum, is a taxadjunct to the Spillville series and has a flaggy loam substratum at a depth of less than 40 


inches. 


General Nature of the County 


. "This section is primarily for readers not familiar with 
Madison County. It tells about the history, farming, and 
transportation of the county. Then it gives a short dis- 
cussion of topography, drainage, and climate. 


History 


Madison County was established in 1846 and named 
after the fourth president of the United States. The site 
of the county seat, in the exact center of the new county, 
was oa the same year, before many settlers had ar- 
rived. 

The first white settlers came in 1845 and early in 1846. 
The only inhabitants at that time were Indians. By 1849 
there were 700 settlers. 

Many sawmills and gristmills were established in the 
county. Early settlers included good carpenters, and the 


limestone ledges attracted skilled stonecutters and masons. 
Conseguently, many stone houses, sehoolhouses, and other 
buildings were built from 1855 until after the Civil War. 
Many of these buildings are still in excellent condition. 
The present courthouse was built in 1875 of stone that 
was guarried, shaped, and cut in the county. The wood- 
work is of native black walnut and oak. This guarrying 
of rock paved the way for early use of limestone for con- 
crete, road rock, and agricultural lime in central Iowa 
(fig. 23). 

Settlers from New England influenced bridge construc- 
tion. All early bridges were covered. Seven covered 
bridges, some nearly 100 years old, are now maintained 
for both practical and scenic value. 

The original Delicious variety of apple was discovered 
in Madison County. The first tree was killed by an early, 
hard freeze in 1940, but the stump is still preserved near 
Peru, Iowa. 
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Figure 23.—A limestone quarry near Winterset. 


Farming * 


The trend in the county in recent years has been toward 
a gradual decrease in the number of farms and in the 
rural population. This has been accompanied by a corre- 
sponding increase in the size of farms and in the per- 
centage of owner-operated farms. The following para- 
graphs give information on farming based on the Iowa 
Annual Farm Census for 1965. 

Total acreage of the county is 361,600, and 355,730 
acres of this was in farms in 1965. In 1965 there were 
1,473 farms averaging 242 acres per farm. Those living 
on farms totaled 5,254. Owner-operated farms made up 
65.8 percent of the total, and tenant-operated farms made 
up 34.2 percent. Most tenants operated on a stock-share 
or crop-share basis. 

According to 1965 figures, 189,179 acres was in crops, 
144,024 acres was in pasture, and 22,527 acres was in 
roads, farmsteads, and unpastured woodland. The acreage 
in pasture includes large areas of woodland that provide 
little grazing. Many areas have been and are being 
cleared. About 42,000 acres of the county are still too 
heavily wooded to provide much pasture. 

About 80 percent of the grain produced is fed to live- 
stock, and 20 percent is sold for cash. Soybeans are mostly 
sold for cash. Corn, soybeans, and oats show a gradual 


* Henry I. STUCHEL, JR., extension director for Madison County, 
helped to prepare this subsection. 


increase in acreage, yield, and quality. The acreage in 

minor crops fluctuates a great deal and shows a general 

aah but these crops are important to some individual 
arms. 

The amount of land in the different crops in 1965 in- 
cluded 78,282 acres of corn, 15,048 acres of oats, 40,491 
acres of soybeans, 36,392 acres of hay, and 144,024 acres 
of pasture. In addition, there were 23,658 acres of crops 
that were not harvested or pastured. 

Livestock is a major source of income on most farms in 
Madison County. The amount of livestock on hand or 
produced in Madison County in 1965 is as follows: dairy 
cows on hand, 2,023; beef cows on hand, 26,023; calves 
born, 25,797; lambs born, 6,980; cattle marketed, 14,991; 
sheep marketed, 4,484; and sows farrowed in fall of 1965, 
9,740, and in spring of 1966, 12,494. Poultry on hand or 
sold in 1965 included 6,240 broilers sold, 55,967 laying 
hens kept, and 3,736 turkeys sold. 

Most beef cattle, hogs, and lambs are trucked to markets 
at Des Moines, Omaha, and other places. Grain and soy- 
beans are handled mainly by local elevators, but some are 
trucked to Des Moines or Creston. Most milk is picked up 
or delivered regularly to cooperative creameries and 
dairies in the Des Moines or Creston area. 

Poultry products are usually marketed by contract with 
larger producers near larger cities. Some are handled by 
local produce dealers. Wool is mostly sold to local buyers. 


MADISON COUNTY, IOWA 


Transportation 


Two major highways are centrally located in the 
county. State Route 92 traverses the county from east to 
west and joins Interstate Highway No. 35 one-half mile 
east of the county line in Warren County. U.S. Highway 
No. 169 traverses the county from north to south and joins 
the east-west Interstate Highway No. 80 one mile north 
of the county line at De Soto in Dallas County. These 
two major highways intersect at the centrally located 
county seat of Winterset. Hard-surfaced State highways 
or county roads connect these highways to all of the 
smaller communities in the county. All farms are on 
farm-to-market roads of crushed limestone. Major county 
roads are well distributed over the county. 

The Chicago, Rock Island and Pacific Railroad dips 
into the northern part of the county through Earlham. 
A branch line extends to Winterset from Earlham. The 
Chicago and North Western Railroad, connecting Minne- 
apolis and Kansas City, goes through the southeastern 

art. 

P Bus transportation is available through Winterset in 
all directions. The major airport in Des Moines is readily 
accessible to all parts of the county. Motor freight lines 
Serve every trading center in the county. 


Topography 


The original topography of the county was that of a 
plain on uplands that sloped to the northeast at the rate 
of about 10 feet per mile. This has been greatly modified 
by sheet and gully erosion and the trenching of streams. 
The trenching and landscape-shaping actions of the 
larger streams and their tributaries were greatly influ- 
enced by the geologic materials exposed below the origi- 
nal loess-mantled plain. The remnants of this plain now 
occupy a series of stable, loess-mantled divides through- 
out the county. These divides are less stable and more 
narrow in the eastern part of the county. 

The highest elevation in the county is on the Missouri- 
Mississippi divide in the southwestern part of the county. 
This divide is relatively narrow and runs in a southeast- 
erly direction from the county line in Webster Township 
through the town of Macksburg and the southwestern 
part of Monroe Township. The lowest elevation is near 
the stream channel of Middle River near the town of 
of Bevington. The drop in elevation is about 450 feet. 

The larger streams have formed valleys 100 to 250 feet 
below the upland plain. The south slopes of these valleys 
are typically abrupt and steep. On the north side, the 
valley slopes are less steep and are longer. In areas of 
the county where limestone crops out, the stream valleys 
tend to be V-shaped and to have steep slopes. The bottom 
Jands are narrow, and the tributaries of the main streams 
are short. 

In the east-central part of the county, the topography 
is characterized by narrow, unstable divides; steep val- 
ley slopes; broad, nearly level bottom lands; and benches 
as much as a mile wide or more. Here, tributary streams 
have cut only a short distance back into the uplands 
through the thin layers of glacial till and the shale beds 
that underlie the loess mantle. 
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Most of the rest of the county, except along major 
streams, has topography more typical of most of southern 
Iowa. Approximately a quarter of the county is nearly 
level, and the rest is mostly rolling. The side slopes are 
more rounded and uniform but range from gently sloping 
to steep. Here, the tributary streams are cutting into thick 
deposits of glacial till, are longer, and extend further 
into the uplands. 


Drainage 


The natural drainage of Madison County is provided 
by four major streams and their tributaries. These are 
North River and Middle River in the central and north- 
ern parts of the county, Grand River in the extreme 
southwestern part, and South River in the extreme south- 
eastern part. Runoff water south and west of the Mis- 
souri-Mississippi divide in the southwestern part of the 
county flows into the Grand River and eventually into the 
Missouri River. The drainage in the rest of the county is 
eastward to the Mississippi River through its tributary, 
the Des Moines River. 

Most of the natural drainage in the county north and 
east of the Missouri-Mississippi divide is provided by the 
Middle River in the central part of the county, which 
flows eastward, and the North River, which flows south- 
eastward from the northwestern part of the county. Small 
areas in the north-central and extreme northeastern parts 
drain into the Raccoon River to the north. South River 
drains only a small part of the county southeast of Truro. 
It flows northeast. 


Climate ' 


The inland location of Madison County gives a stimu- 
lating continental climate. Changes in weather are fre- 
quent and often pronounced. This is mainly because the 
county is near two major storm tracks—one from the 
southwest and the other from the northwest. 

Precipitation averages about 32 inches per year, about 
10 percent of which falls as snow. Average snowfall is 
about 30 inches annually (table 7). Measurable precipi- 
tation is recorded about 104 days per year. Of these 104 
days, 56 have more than one-tenth inch and 19 have one- 
half inch or more. Fifteen of the 19 days that have one- 
half inch or more of precipitation are in the warm half 
of the year, and these reach a peak during May and 
June. During 12 of the 19 days with one-half inch or 
more of rain, precipitation ranges upward to 1 inch. 
During 5 of the days, thé amount is from 1 to 2 inches, 
and 1 day per year averages 2 inches or more of rainfall. 
The heaviest rainfalls during most years are in spring, 
before crop emergence or before the emerged crops have 
established adequate root systems and ground cover to 
prevent erosion. Floods, though rare, usually occur late 
in March or in June. 

Dry spells are most likely to occur in July and August. 
Well-developed corn requires about 1 inch of available 
moisture per week during the summer. The probability of 
receiving 1 inch of rainfall ranges from about 45 percent 
per week early in June to about 25 percent late in July. 


7By PAUL J. WAITE, climatologist for Iowa, National Weather 
Service, U.S. Department of Commerce. 
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TABLE 7.—Temperature and precipitation 


Temperature Precipitation 

1 year in 10 will Days Average 

Month Average | Average | Average | Average have— with snow depth of 

daily daily highest lowest Average cover of snow on 

maximum | minimum | maximum | minimum total 1.0 inch days with 

Less More or more show cover 
than— than— 
°F oF; °F °F. Inches Inches Inches Number Inches 
JADUATY sovi ረመ a2 13 53 ー11 1. 1 0.4 2.0 16 5 
Febhruary............ 37 17 56 一 了 11 0. 2 2.2 11 4 
Mareh............... 46 26 72 4 1.9 0.8 4.3 7 7 
Aprils et መመ 63 39 83 22 3. 0 0. 9 5.7 ©) (3) 

1۷1 8 ———— 74 51 89 33 4.1 1.8 7.4 0 0 
JUNE وس وب کر مج سآ دس‎ 82 60 95 45 4.8 1.5 8.0 0 0 
JULY ne sense 88 65 99 52 3. 6 0.9 8. 2 0 0 
August---------------- 86 63 97 48 3.9 L5 8. 6 0 0 
September------------- 79 54 93 35 3.6 1.6 6.8 0 0 
October---.11.--------- 68 43 85 24 2.3 0.1 4, 6 0 0 
November.............. 49 28 72 8 1.6 0. 2 5.0 2 2 
December-------------- 37 19 57 —4 1.1 0.2 2.0 8 4 
Year سے سے‎ መመመፎ 62 40 100 —15 32.1 22. 6 42.5 44 5 


1 Less than one-half day. 


Consequently, a moderate supply of soil moisture is 
needed almost every spring to assure good crop growth. 

Minimum temperatures on calm, clear nights may vary 
10 degrees or more. The rural valleys and lowlands often 
are several degrees colder on clear, calm nights than are 
urban and upland areas. Maximum temperatures nor- 
mally are about the same throughout the county. On 
about 33 days per year, temperatures reach 90° F. or 
higher. This is usually too warm for optimum crop 
growth and development, because the high evapotran- 
spiration rate causes plant stress. Freezes occur an aver- 
age of 153 days per year. The average date of the last 
freeze in spring is May 5, and the average date of the 
first freeze in autumn is October 3. At the weather station 
located 3 miles northwest of Winterset, the growing 
season averages 151 days. On uplands the season is usu- 
ally a few days longer. 
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Glossary 


Acidity. See Reaction. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Alluvium, local, Soil material that has been moved a short distance 
and deposited at the base of slopes and along small drainage- 
ways. It includes the poorly sorted material near the base of 
slopes that has been moved by gravity, frost action, soil creep, 
and local wash. 

Available water capacity (also termed available moisture capac- 
ity). The capacity of soils to hold water available for use by 
most plants. It is commonly defined as the difference between 
the amount of soil water at field capacity and the amount at 
wilting point. It is commonly expressed as inches of water per 
inch of soil. 
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Bench position. A high, shelflike position. 

Bottom land. The normal fiood plain of a stream and the old 
alluvial plain that is seldom flooded. See Bottoms, first. 

Bottoms, first. The normal flood plain of a stream; land along the 
stream subject to overflow. 

Bottoms, second. An old alluvial plain, generally flat or smooth, 
that borders a stream but is seldom flooded. 

Calcareous soil. A soil that contains enough calcium carbonate 
(often with magnesium carbonate) to efferversce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable.—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky. — When wet, adheres to other material and tends to stretch 
somewhat and pull apart, rather than to pull free from 
other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour tillage. Cultivation that follows the contour of the land 
in rows that are at right angles to the natural direction of the 
slope or that are parallel to terrace grade. 

Drainage, soil. Refers to the condition of frequency and duration 
of periods of saturation or partial saturation that existed dur- 
ing the development of the soil, as opposed to altered drainage, 
which is commonly the result of artificial drainage or irriga- 
tion but may be caused by the sudden deepening of channels or 
the blocking of drainage outlets. The terms used to express the 
various degrees of natural drainage are: excessively drained, 
well drained, moderately well drained, somewhat poorly 
drained, poorly drained, and very poorly drained. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Glacial drift (geology). Rock material transported by glacial ice 
and then deposited ; includes the assorted and unassorted ma- 
terials deposited by streams flowing from glaciers. 

Glacial outwash (geology). Cross-bedded gravel, sand, and silt 
deposited by melt-water as it flowed from glacial ice. Referred 
to in this survey as “outwash areas” or “outwashes.” 

Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and de- 
posited by glacial ice. 

Gleyed soil. A soil in which waterlogging and lack of oxygen have 
caused the material in one or more horizons to be neutral gray 
in color. The term “gleyed” is applied to soil horizons with 
yellow and gray mottling caused by intermittent waterlogging. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major soil horizons: 

O horizon—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below an 
0 horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 

. Salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
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oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 

- true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon —The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock generally 
underlies a C horizon but may be immediately beneath an A 
or B horizon. 

Interfluve. The land between two adjacent streams flowing in the 
same general direction. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Loess. A fine-grained eolian deposit consisting dominantly of silt- 
sized particles. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—fine, me- 
dium, and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are these: fine, less than 5 millimeters 
(about 0.2 inch) in diameter along the greatest dimension ; 
medium, ranging from 5 millimeters to 15 millimeters (about 
0.2 to 0.6 inch) in diameter along the greatest dimension ; and 
coarse, more than 15 millimeters (about 0.6 inch) in diameter 
along the greatest dimension. 

Paleosol. An antiquated soil that was formed during the geologic 
past and was buried and preserved by more recent sedimenta- 
tion. This kind of buried soil is commonly reexposed on the 
modern surface by subsequent erosion. It then occurs within 
the continuum of soils on the modern surface and is called an 
exhumed paleosol. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Percolation. The downward movement of water through soil. 


Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability are 
as follows: very slow, slow, moderately slow, moderate, mod- 
erately rapid, rapid, and very rapid. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils. A pH value of 7.0 indicates 
precise neutrality; a higher value, alkalinity; and a lower 
value, acidity. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction. In words, 
the degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid. Below 45 Neutral ......... 6.6 to 7.3 
Very strongly Mildly alkaline_____ 7.4 to 7.8 
acid osson 4.5to5.0 Moderately alkaline. 7.9 to 8.4 
Strongly acid.... 5.1 10 8.5. Strongly alkaline... 8.5 to 90 
Medium acid_____ 5.6t060 Very strongly alka- 
Slightly acid_____ 6.1 to 6.5 line 2-2 9.1 and 
higher 
Relief. The elevations or inequalities of a land surface, considered 
collectively. 
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Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be any mineral composition. The 
textural class name of any soil that contains 85 percent or 
more sand and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetic horizons that, except for 
texture of the surface soil, are similar in differentiating 
characteristics and in arrangement in the profile. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeters) to the lower 
limit of very fine sand (0.05 millimeters). Soil of the silt 
textural class is 80 percent or more silt and less than 12 percent 
clay. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass of 
unaggregated primary soil particles. The principal forms of 
soil structure are—platy (laminated), prismatic (vertical axis 
of aggregates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granular. 
Structureless soils are (1) single grain (each grain by itself, 
as in dune'sand) or (2) massive (the particles adhering 
together without any regular cleavage, as in many claypans and 
hardpans). + 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, lake, or the sea. Stream terraces are 
frequently called second bottoms, as contrasted to fiood plains, 
and are seldom subject to overflow. Marine (terraces were 
deposited by the sea and are generally wide. 

Terrace. An embankment or ridge, constructed across sloping soils 
on the contour or at a slight angle to the contour. The terrace 
intercepts surplus runoff so that it may soak into the soil or 
flow slowly to a prepared outlet without harm. Terraces in 
fields are generally built so they can be formed. Terraces in- 
tended mainly for drainage have a deep channel that is main- 
tained in permanent sod. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportions of fine particles, are sand, silty clay loam, 
sandy loam, silt, sandy clay loam, clay loam, silty clay loam, 
sandy clay, silty clay, and clay. The sand, loamy sand, and 
sandy loam classes may be further divided by specifying 
"coarse," “fine,” or “very fine.” 

Tilth, soil, The condition of the soil in relation to the growth of 
plants, especially soil structure. Good 'tilth refers to the friable 
state and is associated with high noneapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Upland (geology). Land consisting of material unworked by water 
in recent geologic time and lying, in general, at a higher eleva- 
tion than the alluvial plain or stream terrace. Land above the 
lowlands along rivers. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 


sr U.S. Government Printing Office 1975: 575-807/91 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
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may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
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Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
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SOIL LEGEND 


The fies! capital letter is rhe initial one of the soil name. A second capital letler, 4, B, C, D, E, 
F, or C, shows tne slope, Mast symbols without o slope letter are those of nearty level sails. A 
final nurber, 2 or. 3, im the symbol indicates that the soil is moderately eroded or severely eroded. 


SYMBOL 


NAME 


Altuvial lond 
Aitluvial land, channeled 
Arbor loam, 9 to 14 percent slopes 


Bremer salty clay loam 


Caleb loam, 9 to 14 percent slapes, maderately 
eroded 

Caleb-hystic Ipams, 9 to 14 percent slopes, 
moderately eroded 

Caleb-Mystic loans, 14 to ۱8 percent slopes, 
maderoteiy eroded 

Clantan silt loam, 9 16 14 percen: slopes, 
moderotely vroded 

Clanton silt | ወጦ, 14 to 25 percent slopes, 
moderotely ercded 

Clantan-Gosport sil” ioams, 9 to 14 percent slopes, 
moderately eroded 

Clanton-Gosport silt foams, 14 ro 18 percent slopes, 
moderately eroded 

Clanton Gosport silt loams, 18 to 25 percent slopes, 
moderately eroded 

Clanton-Gosport silt teams, 25 to 40 percent slopes, 
moderately eroded 

Clarinda silty clay locm, 3 to 9 percent slopes 

Clorinda silty cloy loam, Sta 9 percent slopes, 
moderately ercded 

Cleorfield silty clay luoń, 5 ۲۵ 9 percent slopes 

Clearfield silty clay laam, 5 ta 9 percent slopes, 
rroderutely eruded 

Clinton silt ioam, 2 to 5 percent slapes 

Clinton silt loum, 5 to ? percent slopes 

Clinton silt loam, 5 to 9 percent slopes, 
moderately ercded 

Clinton silt foam, 9 ta 14 percent slopes, 
moderately eroded 

Clinton silt loam, benches, ረ to 5 percent slopes 

Cola silty clay laam. 

Celo silty cloy loam, channeled 

Cola-Ely silty clay loams, 2 ta 5 percent siopes 

Colo-Ely silty clay loams, gullied, 2 to 5 percent 
slopes 


Dunbarton silt loam, deep variont, 9 to 1d percent 
stopes, moderately eraded 


Ely silty clay loam, 2 to 5 percent slapes 
Flagcy alluvial land 


Gora loam, 5 to 9 percent slopes, moderately 
eroded 

Gora loam, 9 ro F4 percent slopes, moderately 
eroded 

Gara loam, 14 to 18 percent slapes 

Gara loam, 14 to 18 percent slopes, moderately 
eroded 

Gara loam, 18 to 25 percent slopes, moderately 
eroded 


SYMBOL 


GaG 
Gn 
Go 
SpE 
“pF 


HxG 
Ju 


Ke 
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NAME 


Gare toam, 25 ro 40 percent slopes 

Givin silt wam 

Givin silt ioom, benches 

Gasport silt loom, 14 ta 18 percent slopes 
Gesport salt loam, 18 ro 25 percent slopes 


Hixton fine sandy laom, 20 to 40 percent slopes 
Judson silty clay loam, 2 10 6 percent slopes 


Kennebec silt loam 
Keswick loam, 9 15 14 percent slopes, moderately 
eroded 


Ladoga silt loam, 2 1۵ 5 percent slopes 

Ladoga silt toam, 2 ta 5 percent slopes, moderately 
eroded 

Ladogo silt loam, 5 te 9 percent sloves 

Ladago silt loam, 5 tu 9 percent slopes, moderately 
eroded 

Ladoga silt lvam, 9 10 14 percent! slopes 

Ladoga silt loom, 9 ro 14 percent sloves, moderately 
eroded 

Ladogu silt loam, 14 ta 18 percent slopes, moderately 
eroded 

Ladoga silt loom, benches, 2 to 5 percent slopes 

Lamont chay foam, 5 te 9 percent slapes 

Lomani clay toam, 5 16 9 percent slopes, moderately 
eroded 

Lamon: clay loam, 9 to Id percent slopes 

Lamoni clay loam, 9 in 14 percent slopes, moderately 
eroded 

Lamon: clay loam, 9 sa 14 percen slopes, severely 
eroded 

Lindley loam, 9 to 14 percent slopes, moderately 
eroded 

Lindley loam, 14 to 16 percent slopes, moderately 
eroded 

Lindley loam, 18 to 25 percent slopes 

Lindley loom, 25 to 40 percent slopes 

Lindley soils, 14 to 18 percent slopes, severely 
eroded 


Macksburg silty clay loom, O ro 2 percent slopes 

Macksburg silty clay loam, 2 to 5 percent slopes 

Martinsburg silt loam, 2 to 5 percent slopes 

Mystic loam, 9 ro 14 percent slopes, moderately 
eroded 

Mystic-Clanten complex, 9 to 14 percent slopes, 
moderately eroded 

Mystic-Clanton complex, 14 to 18 percent slopes, 
moderately eroded 


Nevin silty clay loam, O to Z percent slopes 

Nevin silty clay loom, 2 to 5 percent slopes 

Niro silty clay loam, 3 to 9 percent slopes, 
moderately eroded 

Nodaway silt loam 

Nadaway silt laam, channeled 


NAME 


Nodaway-Marrinsturg silt loams, 2 1a 3 percent 
slopes 
Nordness loam, 15 ta 25 percent slopes 


Olmitz loam, 2 to 5 percent slopes 
Glmitz loam, 3 to ? percent slopes 


Sharpsburg silty clay loam, Oto 2 percent slopes 

Sharpsburg silty clay loam, 2 to 5 percent slopes 

Sharpsourg silty clay loam, 2 to 5 percent slopes, 
moderarely eroded 

Sharpsburg silty clay loam, 5 to 9 percent slopes 

Sharpsburg sity clay loar, 3 lo 9 percent slopes, 
moderotely eroded 

Sharpsburg silty clay loom, Ÿ to 14 percent slopes, 
moderately eraded 

Sharpsburg silty clay loam, benches, Oto 2 percent 
slopes 

Sharpsburg silry clay loom, benches, ? ta 5 percent 
slopes 

Snelby loam, 9 to ld percent slopes, moderately 
eroded 

Shelby loom, 14 ta 18 percent slopes 

Shelby loam, 14 10 18 percent slopes, moderately 
eroded 

Shelby loam, 18 to 25 percent slopes, moderately 
ercded 

Shelby soils, Id to 18 percent slopes, severely 
eraded 

Shelby-Lamon: complex, 5 te ۳ percent slapes, 
moderately eroded 

Shelby-Lamoni complex, 9 to 14 percent slopes 

She lby-Lamons complex, 9 to 14 percent slopes, 
moderarely eroded 

Shelby-Lamoni complex, 9 to 14 percent slopes, 
severely eroded 

She lby-Larmon complex, 1410 18 percent slopes, 
moderately eroded 

Shelby-Lamoni complex, 14 to 18 percent slopes, 
severely eroded 

Sloping stony land 

Sperry silt loam 

Spillville loom 

Spillville loam, የ|ዉ98ሃ substratum 

Steep rock land 


Vesser silt loam, Oto 2 percent slopes 
Vesser silt loam, 2 1o 5 percent slopes 


Wabash silty clay 

Wabash silty clay loam 

Winterset silty clay loom 

Wiota silt loom, Ota 2 percent slopes 
Wiota silt loam, 2 to 5 percent siones 


Zook silty clay foam, O10 2 percent slopes 
Zook silty clay loom, 2 to 5 percent slopes 


WORKS AND STRUCTURES 


Highways and roads 


Divided ...................... = 

Gooc motor ................. DDD 
Poor motor sires. 一 一 一 一 一 一 一 一 
ae ーー 


Highway markers 
Nat.oral Interstate ,......... 
State or caunty 


Rai roeas 


Sing 8 track: تی یئ کی وج‎ 
Multple track ...,........... A=" 
Abandoned ..,............... ++ 一 一 


RR Over ی‎ ጋንን ክን 
RRS 08۲ ምን PE ےا‎ 
۳۱۱۱۱۵۱۱۵۴۲ ae ۰ nil 
SCHOO ss quim شاه وت‎ ቱም eî 4 
Cnurch .......... — i 
Mine and quarry ............... ^? qu. 
Gravel pit በምን ቋ عم‎ 
Power YINE eisai ا مه‎ E esse 
FIBERS EATS eS Hm ہے‎ エコ መጫ 一 
Cemetery ..,................... T 
Datfiss as ee EA FT = 
even, a ss das ا‎ se 
„TANKS: az ا‎ da ا‎ veus 。 § 
Weil, oil or gas 7009 ፅ 
Forest fire ar lookout station ,.. a 
Winemil?. خی جیا‎ es کہ‎ 


Located object ................. a 


MADISON COUNTY, IOWA 


CONVENTIONAL SIGNS 


BOUNDARIES SOIL SURVEY DATA 
National or state .............. ーーーー A = تست‎ Soil boundary 
County i eee CREME — መ ーーー 一 and symbol: ።.ኹኽ5:5ፔጉ፡ኡኢ--5።።፡» 
ta o 
Minor civil division ..,..,....... سک‎ de) کت‎ Gravel و‎ ም ቸን مر‎ S tice o & 
© 4 
Reservation 9پٔ,,‎ 0 — መሙ » ጨጨ Stony سے‎ a 
Stoniness > © 
Land grant REN سس‎ NA کے‎ Very stony .......... a 
v =: 
Small park, cemetery, airport... ニニ ーーーーーー ニ ーーーーーー Rock outcrops ,,.,,............. v 
Land survey divison corners ,,, LL de 十 - Shale fragments ................ سے‎ 
Reddish clayey subsoil ......... x 
DRAINAGE Sand spot ا ہی ری‎ ma s. 
Streams, dguble-:me Gumbo or scabby spot ......... 4 
Perennial ................... Lr 7 Mang land مریم ور خی‎ rise وع‎ čez Z ML 
Intermittent ییبں‎ ۲ mU ee Severely eroded spot .........-. = 
Strearns, single-line Blowout, wind erosion .......... Iv] 
Perennial ,,,..... ی٦‎ ーー ニー . መ= . መ ٠ BN sek عم رت‎ ae ሲሲኢጧየ 
Intermittent Clarinda clay subsoil ........... a 
Crossabie with titlage ; 
implements ーーー ーー Sperry soils ..,.................. 8 
Nat crossable with tillage + 
implemen's ..,........... ーーー Glacial SOUS ..,..,,4,,.......... 
7ئ ف۷‎ xr በጀ SS 
Canal or ditch, single-line, 
irrigation ................... =. መሙ» مس‎ መ 


Lakes and ponds 


Parental sc cina SE 
ge TA 
U ነ 
Intermittent .........,.......- ር 
5۳0۳108 و وه‎ 88 erre ien a 
Marsh or swamp ..,,,,,,,...,,, ፦ 
Wet spot o....................... w 


Drainage end or alluvial fan ,,, ーーーー ーー 


RELIEF 
Escaroments 
88607061 «+.» وروی‎ ees 
Other 
Short steep slope ............... Bolero? 
Prominent peak ................ ii 


Depressions 


Large 
Cressable witn tillage ttn, 
implements ................. አኖ 
Not crossable with tillage ያን 
اس 0رہ سد‎ 
Contains water most of ሯ: 
ARES ۱۱۳۱ at ርም GE QT 


ي پٴ پ وا ظا ۷۷ ۷۷۷۷ ۷۷۷۷ ህሄሣሣህ‏ 


LLLI‏ ہر ری و 


GUIDE TO MAPPING ULLLS 


For a full description of a mapping unit, read both the description of the mapping unit and the soil series to which the mapping unit belongs. In referring to a capability unit or a woodland suitability group, read the intro- 
duction to the section it is in for general information about its management. Other information is given in tables as follows: 


Acreage and extent, table 1, p. 12. Engineering uses of the soils, tables 3, à, 
Predicted yields, table 2, p. 75. and 5, pp. 8h through 105. 
Capa- woodland Capa- Woodland 
bility suitability bility suitability 
unit grous unit group 
Map Map 

symbol Mapping unit Page | Symbol Page Number Page symbol Mapping unit Page | Symbol Page Number Page 
Au Alluvial land-------------------------------------------------------~---- 9 |IIIw-h 70 2 7 LeD2 Lamoni clay loam, 9 to 14 percent slopes, moderately eroded-------------- 38 |IVe-2 71 9 79 
AY Alluvial land, channeled------------------------------------------------ 9 ' Vw-l Te. 2 77 LcD3 Lamoni clay loam, 9 to 14 percent slopes, severely eroded---------------- 38 [| Vle-2 72 9 79 
AwD Arbor loam, 9 to 14 percent slopes-------------------------------------- 14 | ፲፲፲5-1 69 ^ + 78 IdD2 Lindley loam, 9 to 14 percent slopes, moderately eroded------------------ 39 |TVe-3 7 m 78 
Br Bremer silty clay lo&m-------------------------------------------------- 14 | 117-1 6 ጊጊ 79 1282 Lindley loam, lh to 18 percent slopes, moderately eroded----------------- 50 | VIe-2 72 L 78 
CbD2 Caleb loam, 9 to lh percent slopes, moderately eroded------------------- 15 '|IIle-l 69 ; 7 75 LaF Lindley loam, 18 to 25 percent slopes------------------------------------ ho |Vile-1 73 |5 or 6 78 
CeD2 Caleb-Mystic loams, 9 to lh percent slopes, moderately eroded----------- 15 | IVe-2 71 ۰ 7 78 IdG Lindley loam, 25 to MO percent slopes------------------------------------ ho |VIIe-1 73 !5or6 78 
CeE2 Caleb-Mystic loams, 14 to 18 percent slopes, moderately eroded---------- 16 |VIe-2 72 7 78 LeE3 Lindley soils, 14 to 18 percent slopes, severely eroded------------------ ho |VIe-2 72| 4 78 
C1D2 Clanton silt loam, 9 to lh percent slopes, moderately eroded------------ 17 | VIe-3 72 9 73 MbA  Macxsourg silty clay loam, O to 2 percent slopes------------------------- hl | 工 -2 66; 8 79 
CIF2 Clanton silt loam, lh to 25 percent slopes, moderately eroded----------- 17 | VIIe-2 73 9 79 MbB  Macksburz silty clay loam, 2 to 5 percent slopes------------------------- hi |Ile-1 67! 8 79 
CmD2 Clanton-Gosport silt loams, 9 to 14 percent slopes, moderately eroded--- 17 Te-3 72 9 TY MgB Martinsburg silt loam, 2 to 5 percent slopes----------------------------- he 116-2 67 3 77 
CmE2 Clanton-Gosport silt loams, 14 to 18 percent slopes, moderately eroded-- 17 | VIle-2 73 5 79 MtD2 Mystic loam, 9 to 14 percent slopes, moderately eroded------------------- 43 | 1۷۵-2 71 | 7 78 
CmF2 Clanton-Gosport silt loams, 18 to 25 percent slopes, moderately eroded-- 17 |VIlIe-2 73 ፣ 9 79 MyDE Mystic-Clanton complex, 9 to 14 percent slopes, moderately eroded-------- hh |Vle-3 72 7 78 
CmG2 Clanton-Gosport silt loams, 25 to hO percent slopes, moderately eroded-- 17 VrTe-2 73 : 9 79 MyE2 Mystic-Clanton complex, 14 to 18 percent slopes, moderately eroded------- hà |! VIIe-2 73 7 78 
CnC Clarinda silty clay loam, 5 to 9 percent slopes------------------------- 18 |ivs-i 71 : 9 79 YeA Nevin silty clay loam, O to 2 percent slopes----------------------------- 55 | 1-2 66 8 79 
CnC2 Clarinda silty clay loam, 5 to 9 percent slopes, moderately eroded------ 19 Ivw-l 71 i 9 79 NeB Nevin silty clay loam, 2 to 5 percent slopes----------------------------- 45 Ile-1 67 8 79 
CcC Clearfield silty clay loam, 5 to 9 percent slopes----------------------- 20 1112-1 70 ` ll 79 N1CZ Nira silty clay loam, 5 to 9 percent slopes, moderately eroded----------- 46 ; IIIe-1 69 3 77 
CoC2 Clearfield silty clay loam, 5 to 9 percent slopes, moderately eroded---- 20 , IIIw-1 70 34 79 Nm Nodaway silt loam----------------------------------------2-2-2-2-2---------- 46 | 1-3 66 j 10 79 
CsB Clinton silt loam, 2 to 5 percent slopes-------------------------------- 21 | IIe-3 67 : 3 7 Na Nodaway silt loam, channeled--------------------------+------------------ 57 | Vw-1 72 | 10 79 
CsC Clinton silt loam, 5 to 9 percent slopes-------------------------------- 21 ;IIle-2 59 : 3 77 NoB  Nodaway-Martinsburg silt loams, 2 to 5 percent slopes-------------------- 47 Vwel Te 10 79 
CsC2 Clinton silt loam, 5 to 9 percent slopes, moderately eroded------------- 21 'IIIe-2 69 3 TT NrE Rordness loam, 15 to 25 percent slopes----------------------------------- 48 | VIIe-3 73 1 76 
CsD2 Clinton silt loam, 9 to lh percent slopes, moderately eroded------------ 21 ; IIle-2 69 ; 3 77 OmB  Olmitz loam, 2 to 5 percent slopes--------------------------------------- وبا‎ | IIe-2 67 | 4 78 
CtB Clinton silt loam, benches, 2 to 5 percent slopes------------------~---- 22 :Ile-3 67 3 77 OmC Dlmitz loam, 5 to 9 percent slopes--------------------------------------- وبا‎ | IIIe-1 69 4 78 
Cu Colo silty clay loam-------------------------------2--------------------- 23 + 11۷-1 68 ! 11 79 SbA Sharpsburg silty clay loam, O to 2 percent slopes------------------------ 50 | I-l 66 3 77 
Cv Colo silty clay loam, channeled----------------------------------------- 23 | Vw-l 7e | li ?9 SbE Sharpsburg silty clay loam, 2 to 5 percent slopes------------------------ 50 | IIe-1 67 3 77 
CwB  Colo-Ely silty clay loams, 2 to 5 percent slopes------------------------ 23 ;IIw-l 68 | 11 79 SbB2 Sharpsburg silty clay loam, 2 to 5 percent slopes, moderately eroded----- Sl | IIe-1 67 3 77 
CyB Colo-Ely silty clay loams, gullied, 2 to 5 percent slopes--------------- 23 : Vw-l Te, ij: 2 77 SbC Sharpsburg silty clay loam, 5 to 9 percent slopes------------------------ 51 | TTTe-1 69 3 77 
DbD2 Dunbarton silt loam, deep variant, 9 to 14 percent slopes, | | SbC2 Sharpsburg silty clay loam, 5 to 9 percent slopes, moderately eroded----- 51 | IIIe-1 69 3 77 
moderately ercdQed----------------------------------~--~--------------- 25 IVe-3 71^ 2 79 SbD2 Sharpsburg silty clay loam, 9 to 14 percent slopes, moderately eroded---- 51 | TTre-1 69 3 77 

EIB Ely silty clay loam, 2 to 5 percent slopes------------------------------- 26 |IIw-1 68 ! 8 79 ScA Sharpsburg silty clay loam, benches, © to 2 percent slopes--------------- 51 | I-1 66 3 77 
Fg F.aggy alluvial Land-----~--~-------------------------~----------------- 26 1۷-1 72 j 2 77 ScB Sharpsburg silty clay loam, benches, 2 to 5 percent slopes--------------- 52 | IIe-1 67 3 77 
GaC2 Gara loam, 5 to 9 percent slopes, moderately eroded--------------------- 28 |IIIe-3 69: 4 78 ShD2 Shelby loam, 9 to 14 percent slopes, moderately eroded------------------- 54 | IIIe-1 69 m 78 
GaD2 Gara loam, 9 to 14 percent slopes, moderately eroded-------------------- 28 |IVe-2 71 4 78 ShE Shelby loam, 14 to 18 percent slopes------------------------------------- Sh | IVe-l 71 4 78 
GaE Gara loam, 14 to 18 percent slopes-------------------------------------- 28 |Vle-2 72 ኣ 75 ShE2 Shelby loam, 14 to 18 percent slopes, moderately eroded------------------ 55 | IVe-l 71 4 78 
GaE2 Gara loam, l4 to 18 percent slopes, moderately eroded------------------- 28 |VIe-2 72 : با‎ 78 ShF2 Shelby loam, 18 to 25 percent slopes, moderately eroded------------------ 55 | VIe-1 7215or6 78 
GaF2 Gara loam, 18 to 25 percent slopes, moderately eroded------------------- 29 |Vile-l 73 {5 or 6 78 SkE3 Shelby soils, 14 to 16 percent slopes, severely eroded------------------- 56 | Vre-1 72 n 78 
GaG Gara loam, 25 to 40 percent slopes-------------------------------------- 29 |VIIe-l 73 5 or 6 78 8102 Shelby-Lamoni complex, 5 to 9 percent slopes, moderately eroded---------- 56 | IIIe-3 69 4 78 
Gn Givin silt loam------------------------------------------+-------------- 30 | 1-2 66 | 8 79 SID  Shelby-Lamoni complex, 9 to lh percent slopes---------------------------- 56 | IVe-2 71 4 78 
Go Givin silt loam, benches------------------------------------------------ 30 1-2 66 | 8 79 8192 Shelby-Lamoni complex, 9 to lh percent slopes, moderately eroded--------- 56 | Ive-2 71 n 78 
GpE  Gosport silt loam, 1h to 18 percent slopes------------------------------ 31 |VIIe-2 73 | 9 79 S1D3 Shelby-Lamoni complex, 9 to lh percent slopes, severely eroded----------- 56 | VIe-2 72 n 78 
GpF Gosport silt loam, 18 to 25 percent slopes------------------------------ 31 |VIIe-3 73 | 9 79 SlE2 Shelby-Lamoni complex, 14 to 18 percent slopes, moderately eroded-------- 57 | VIe-2 72 n 78 
HxG Hixton fine sandy loam, 20 to 40 percent slopes------------------------- 32 |VIIe-3 73 | 2 77 S1E3 Snelby-Lamoni complex, lh to 18 percent slopes, severely eroded---------- 57 | VIIe-1 73 n 78 
JuB Judson silty clay loam, 2 to 6 percent slopes--------------------------- 33 | ፲፲6-2- 67 | 3 77 SoE Sloping stony 8&nd--ー ニ ーー ニーーーーーーーーーーーーーーー ニ ーーーーーーーーーーーーー ニ ーーーーーーーーー ニ ーー ニー ニーーーーー 一 57 | VIIe-3 73 ጊ ገ6 
Ke Kennebec silt 1Oam--ーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーーー 33 |I-3 66 | 10 79 Sp Sperry silt loam-------------------------------------.------------2-------- 58 | ITIw-2 ገዕ | 11 79 
KikD2 Keswick loam, 9 to 14 percent slopes, moderately eroded----------------- 34 |IVe-3 71 1 78 Sr Spillville loam-----------..---------------------------.-.--------2----2----- 59 | IIw-l 68 | 10 79 
LaB Ladoga silt loam, 2 to 5 percent slopes--------------------------------- 35 | ፲፲5-3 67 | 3 77 5 Spillville loam, flaggy substratum--------------------------------------- 59 | IIs-1 68 2 77 
LaB2 Ladoga silt loam, 2 to 5 percent slopes, moderately eroded-------------- 35 |IIe-L 67 3 77 StG Steep rock land -------------~~-~---~--~------------------------------------ 59 | VIIe-3 73 1 76 
TaC Ladoga silt loam, 5 to 9 percent slopes--------------------------------- 35 | ፲፲፲5-1 69 3 T7 VeA Vesser silt loam, O to 2 percent slopes---------------------------------- 60 | 117-1 68 | 11 79 
LaC2 Ladoga silt loam, 5 to 9 percent slopes, moderately eroded-------------- 36 |IXIIe-1 69 | 3 77 VeB  Vesser silt loam, 2 to 5 percent slopes---------------------------------- 61 | IIw-1 68] 11 79 
LaD Ladoga silt loam, 9 to 14 percent slopes-------------------------------- 36 |IIIe-1 69 | 3 77 wa Wabash silty clay-------------------------2.-.----2.-------------.--2.-22-.-----. 61 | ፲፲፲፦3 70] 11 79 
LaD2 Ladoga silt loam, 9 to 14 percent slopes, moderately eroded------------- 36 |IIIe-1 69 3 የ Wo Wabash silty clay loam---------~----+~----------------------------------- 62 | IIIw-3 70 | 11 79 
LaE2 Ladoga silt loam, 14 to 18 percent slopes, moderately eroded------------ 36 |IVe-1 71 3 77 We Winterset silty clay loam--------------------------------------.---------- 62 | IIw-2 68] 11 79 
IDB Ladoga silt loam, benches, 2 to 5 percent S1ODGS-ーーーーーーーーーーーーーーーーーーーーーーー 37 |IIe-1 67 3 TT WoA  wiota silt loam, O to 2 percent slopes----------------------------------- 63 | I-1 66 3 77 
Lec Lamoni clay loam, 5 to 9 percent slopes--------------------------------- 38 |IIIe-3 69 9 79 WoB  Wiota silt loam, 2 to 5 percent slopes---- መመ 64 | Tre-1 7 3 77 
LeC? Lamoni clay loam, 5 to 9 percent slopes, moderately eroded-------------- 38 |IIIe-3 69 2 79 ZoA Zook silty clay loam, O to 2 percent slopes---------------------~-------- 64 | IIw-l 68] 11 79 
LcD Lamoni clay loam, 9 to là percent slopes-------------------------------- 38 |IVe-2 71 9 79 ZoB Zook silty clay loam, 2 to 5 percent slopes------------------------------ 65 | IIw-1 68] 11 79 
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